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MOVING A BRIDGE BY RAIL. 

We illustratein this issue a very interesting opera- 
tion, the transporting by rail of a plate girder rail- 
road bridge. The American type of truss bridge is 
distinetively a built-up, pin-fastened structure, all of 
whose members are of comparatively light weight. 
Such bridges are put together in situ. The present 
bridge of the plate girder type represents the English 
style of riveted construction. 

The general appearance of the bridge is shown in 
the illustration. It is a single track through span 
skew bridge with center pier. It is carried by four gir- 
ders of identical dimensions. The girders were put 
together at the factory, and were taken to the place 
of ereetion on cars. This operation is the one which 
we specially iliustrate. 

Each girder was 123 feet 


long and 91¢ feet high, 





weighing 46 tons, To each of them four cars were 








allotted. The four cars were coupled Ragithen: and on 
the end ones of each group of four cars a framework 
was laid, comprising three cross members and two 
longitudinal members. On these frameworks the ende 
of the truss rested. Thus the weight of the truss was 
carried by the two end cars only. They were carried 
by the center transverse members of the frame. To 
keep them upright, two diagonal braces of wood were 
arranged at each end. These were secured at the top 
by a strap crossing the top of the girder. Long bolts 
ran down by the sides of the braces, binding all firmly 
together. Short chocks of angle iron on the longitu- 
dinal sleepers acted to brace allin place. As the cars 
took curves, the girders had sufficient freedom of 
motion to yield to the motion. 

The two middle or intermediate cars were only 
present as a matter of security, and possibly might 
be called upon to prevent separation of the end cars if 








the weight of the girder and its bracing did not develop 
sufficient coupling power. Thus each end car had to 
carry a weight of twenty-three tons. 

As there were four girders, sixteen cars were used in 
their transportation. A seventeenth car was included 
in the train, which car was loaded with the smalier 
portions of the structure, bolts, tools, ete. 

The bridge was built by the Elmira Bridge Com- 
pany. It was shipped on December 6, 1892. from EI! 
mira to Wallingford Junction on the tracks of the N. Y. 
C. R. R. and thence via R., W. & O. R.R. to Ogdens- 
burg. It reached its destination December 9. 

As shipped, the total height from the top of the 
rail to the top of the girder was about 14 feet 9 
inches. 

Our thanks are due to Mr. G. civil 


H. Thompson, 


engineer of the New York Central Railroad, for infor- 
mation concerning his transportation of this bridge. 





a Se 
oe ” 

















192 


Peientitic 





i¢ American. 





‘QModvertisements. 


ORPINARY RATES, 


Inside Page, cach insertion, 
Back Page, cach insertion, 


cw For som * Of Advertioements, Special and 
Higher rates are nequle a 

The above are : nomen per agate line — about eight 
words per line. This nutice shows the width of the line, 
and is set in ate type. Engravings may head adver- 
tisements at the same rate per e itne, by measure- 
ment, as the letter press 
received at Publicat Ce Office as early as Thursday 
morning to appear in the following week's iasue. 


ee eeereerererereererereerereee 
"eee Ss 


Victor + 
Bicycles 





™_e.eeee oe 
eee ee 


» Are first in tires and improvements. The ¢ 
best pneumatic with inner tubes remov- 
Pablethrough the rim. If you are going 4 

: 


» to ride why not ride the best? ‘ 
Victor catalog is yours for the asking. § ‘ 
Overman Wheel Co., Besten, Washing- § 


on, Denver, San Francisco. A. G. Spalding 4 
Bros., Chicago, New York, Philadelphia. § 


errr 
i 


“Soar Pointed” Wood Screws 


Patented May 1, July 1 1887 ~ Oct. 22, 10 
Aug. 1 Oct. 71, 2; April T May 12, i601; 
July 1, Ie 


a 
™.. 


=: 











It» Advantages are : 
\. Stronger ther a common screw. 
2. Uniform and wide slot. 


& Requires the use of but one bit in hard 
woud, 


4. Inserted easier. 
(entralized point 
6. Superior holding power 


7. The serew being ("eld Ferged. instead 
of Cet. leevet on its entire surface a 
metailic skin. 


&2 Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R. I. 


ND FOR OUR CATALOGUE] 


Ds, 









Mane Haro or Sort. 
' LIKE TENAL. LIGHT AND STRONG 
FOR GENERAL USE 


MACHINE 5 
| CAN BE WORKED LIKE A METAL. i 


THE COPYING PAD- HOW TO MAKE} 
and how to use; with an engraving. Practical direction 
bow $e prepare the gelatire pad, and also the aniline ink 


by whic copres ere made. how to y the written 
letter to the i, how to take of co of the letter. 
Onateined in IENTIVIC AMERICAN SUPPLEMENT, No. 
42%. Price M cents. For sale at this office and by all 


hewsdesiars in ali parts of the country. 


Link-Beit Machinery Co Co 
CHICAGO, 
Link-Belting and Sprocket Wheels 

Blevators and Conveyors 

= Rope Transmissions 

am Special Mining Machinery 

“ TA Special Woodworking Machinery 
ee Mtoe Yh Gear, Pulley, Sheave & Fly Wheel 


-- - U ‘astings. Send for Circular “C0.” 


Giood living 


doesn't come from riches. It comes first, 
and brings riches. While the poor 
man walks, he will stay poor, His 
prosperity begins when he rides, 
and eats a good dinner, and carries 
a good watch. A “poor” watch is 
the very badge of poverty, worse 
than none; but either condition is 
too expensive for a poor man: he 
can't afford to lose the time of day. 
Keeping that under his thumb, 
may yet be wealthy. Then comes 
true economy: diamonds for his 
wife; a man to guard them. But 
still, for his own pocket, the same 
trusty watch that “made” him: the 


quick-winding Waterbury. 
Ail stytes at all jewelers. $4 to Sis. 


SATENTS! 


MESSRS. MUNN & ©O., In connect 
with the pobiiestion of the Scrawrusic 
AMERICAN, continue to examine improve- 
ents, and to act as Solicitors of Patents 
for lnventors, 

In thts ine of business they have had fort 
experiences, and now have unequcied 









yire years 


Yactlittes for the 
tion of Patent Drawir Spectfications, and the 
gruseousion of Applications for Patents tn the United 
States, ( and Foreign (Countries, Messrs. Munn 
& (Co, also attend to the preparation cf Cuvente, Copy. 
riehts for Rooks, Labela, Heierues, Assignmen and 
Reporte om Infringements of Patents. All ~~" in- 
trusted to them ts done = spectal care and prompt- 
fers, on very reasonable ten: 


4 let sent free of change, om application, con- 
—— 1 cermetio nm ab re Tr ae > 
as se opy 
Deckgue VSouen, Ae [etesncs, a inert 


Aurore Rolectal “Ce Cases. Hints on the sale 


We nena. free of Laon, wos, © lymopate of Poreiem Pa 
Howe yor fawn Es hassel on coentries of the we 


Ron & ©O., Solicitors of Patents, 
261 Broadway, New York. 


othe halite, neat teh Sureek, Washington. Bee 


« 75 cents a line 
~ « $1.00 a line 


Advertisements must be 







_|Lov 


DIAMOND CYCLES 


_ HIGHEST GRADE. LOWEST PRICES. 
FOR LADIES OR GENTLEMEN 


Pneumatic Tires, $115, $100, $85. 


John P. Lovell Arms Go., Manufacturers 


Cycle Catalogue Free. 


Cushion Tires, 105, 90, 75. 


BOSTON, MASS. 


AGENTS WANTED 





FIRE-PROOF. 





JERSEY CITY, CHICAGO, 





imProvEeRtnTs PATENTED 1890 m THe U. 3, Camava Ano Eunorc. 


Easily applied by anyone. Send for Samples and Descriptive Price List. 
H. W. JOHNS MANUFACTURING COMPANY, 


, Ba Fat. & 
HL W. Johns’ Asbostog Fire ond et Dolman hoot Cement, 


87 MAIDEN LANE, NEW YORK, 
PHILADELPHIA, 





Packings, 
ete. 


BOSTON, ATLANTA, LONDOM. 














For Certain Places and Purposes One Valve Answers 
Better Than Any Other. There is no Valve on the mar- 


ket ~-{ f ed for Traction, ag sy 
and Yacht 3, Steam Shovels, Saw Mills, 
Pile Deter. Steam Hammers, etc., than 
Lunkenheimer’s Lever Thi iv Taretiie Valve 
Aéopte and high aghiy tnd numerous 
Builders a at The United 
bs) Fully werrantec 





and . 
eading 


—_——- ‘or sale 


where. Send for ¢ of high 
gate Vales. Ww Thatles, Lubricators, Oil and 

and mention Scientific American. The 6 ne, 
heimer Company, successor to THE LUNKENHEIM- 


ER BRAss Mro. Co., C ——s* Ohie, U.S. A, 








KODAK 
FILMS. 


Our New Films are giving perfect satisfaction. 








[MARCH 25, 1893. 


ONE PRICE 
COLUMBIAS 


'He who would own a Columbia 
pays the price of it— the same 
price for everybody—Keep both 
eyes on the man who has a 
“ seein’ it’s you”’ price— you 
don’t know what you’re getting 
—the world knows Columbias. 

All About Columbias,—free at 
Columbia agencies, or sent by 
mail for two two-cent stamps. 
Pope Mfg. Co., Boston, New 
| York, Chicago, Hartford. 
























They are highly sensitive, and repeated tests 
show that they retain this sensitiveness as well 
as glass plates. No other films are so free from 
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fequiring great speed. The 
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most simple, effective, d 
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Manufactures “OREGON 


A Great Field for Manufacturers and 
Factories. Portland is its great industrial 
center. Her perfect water power uneqnal- 
ed anywhere, has every facility of location 
for Mills and Factories. Is situated on tide | 
water at the terminal connecting point of | 
Railroad and Sea and River navigation. 
Full information furnished free by the 
Oregon State Board of immigration, 
Portland, Oregon. 
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EDISON INCANDESCENT LAMP 


iS THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
All ethers infringe the Edison Patents, and are counterfeits. 
THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION AGAINST 


All business outside the United Sta‘es transacted by Thomson-Houston International Co., 44 Broad 8t., New York. 














ELECTRO VAPOR ENGINE. 


GAS OR GASOLINE FOR FUEL. 


NO BOILER. NO FIKE. NO DANGER. 
NO ENGINEER. 
Engine a s- by spark 
small battery. 
Y 8 e Switch, 
oes the rest. 
r 
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——MANUFACTURED BY-—— 


THOMAS KANE & CoO., 
CHICAGO, ILL. 
"Send stamp for catalogue “ V. 


16 COMET CRUSH} 
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Th Ana Bel Tp Cog 


125 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the seope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

“The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No, 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
i Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegriph, which cover fanda- 
mental inventions and,embrace all forms 
of microphone transmitters and of car- 


bon telephones. 
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MOVING A BRIDGE BY RAI‘. 

We illustrate in this issue a very interesting opera- 
tion, the transporting by rail of a plate girder rail- 
road bridge. The Ameriean type of truss bridge is 
distinctively a built-up, pin-fastened structure, all of 
whose members are of comparatively light weight. 
Such bridges are put together in situ. The present 
bridge of the plate girder type represents the English 
style of riveted construction. 

The general appearance of the bridge is shown in 
the illustration. It is a single track through span 
skew bridge with center pier. It is carried by four gir- 
ders of identical dimensions. The girders were put 
together at the factory, and were taken to the place 
of erection on cars. This operation is the one which 
we specially iliustrate. 

Each girder was 123 feet long and 9'¢ feet high, 
weighing 46 tons. To each of them four cars were 








| allotted. The four cars were aitetak caguthite. and on 
the end ones of each group of four cars a framework 
was laid, comprising three cross members and two 
longitudinal members. On these frameworks the ends 
of the truss rested. Thus the weight of the truss was 
carried by the two end cars only. They were carried 
by the center transverse members 6f the frame. To 
keep them upright, two diagonal braces of wood were 
arranged at each end. These were secured at the top 
by a strap crossing the top of the girder. Long bolts 
ran down by the sides of the braces, binding all firmly 
together. Short chocks of angle iron on the longitu- 
dinal sleepers acted to brace all in place. As the cars 
took curves, the girders had sufficient freedom of 
motion to yield to the motion. 

The two middle or intermediate cars were only 
present as a matter of security, and possibly might 
be called upon to prevent separation of the end cars if 








the weight of the girder and its bracing did not develop 
sufficient coupling power. Thus each end car had to 
carry a weight of twenty-three tons. 

As there were four girders, sixteen cara were used in 
their transportation. A seventeenth car was included 
in the train, which ear was loaded with the smailer 
portions of the structure, bolts, tools, ete. 

The bridge was built by the Elmira Bridge ( 
pany. It was shipped on December 6, 1892, from El- 
mira to Wallingford Junction on the tracks of the N. Y. 
C. R. R. and thence via R., W. & O. B.R. to Ogdens- 
burg. It reached its destination December 9. 

As shipped, the total height from the top of the 
rail to the top of the girder was about 14 feet 9 
inches. 

Our thanks are due to Mr. G. H. Thompson, civil 
engineer of the New York Central Railroad, for infor- 


in- 





mation concerning his transportation of this bridge. 
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TRANSPORTATION OF FOUR BRIDGE GIRDERS BY RAIL—THE BRIDGE AS COMPLETED. 








Bre 





Scientific American. 





Srientific American, 


ESTABLISHED 1845. 





MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 
No, 361 BROADWAY, NEW YORK. 


Oo D. MUNN. A. BE. BEACH. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


Oue copy, one year, for the U. 8., Canada or Mexico 
One copy, six months, for the U. 8., Canada or Mexico 
One copy,one year,to any foreign country belonging to Posta) Union. 4 00 
Remit by postal or express money order, or by bank draft or checg. 
MUNN & CO., M1 Broadway, corner of Franklin Street, New York. 


The Scientific American Supplement 


is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 
is issued weekly. Kvery number contains 16 octavo aniform in size 
with SCIENTIF:C AMERICAN. Termes of subscription for SUPPLEMENT, 
#0 « year, for the LU. &., Canada or Mexico. 9.0 a year to / 
countries belonging to the “Postal Union. Single capten, Ww cents id 
by all newsdealers throughout the country. See us, last page. 
(Cambined Kates.—The S1eniiric AMBRIC ax and PPLEMENT 
will be sent for one year, to one address in U i w Mexico, on 
receipt of seren dolin: x. To foreign countries within Postal Union, . ight 
dotiars and Afty cents a yea 


Rallding Editien. 


THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- 
CAN is « large and «splendid illustrated periodical, issued monthly, con- 
taining floor pians, perspective views, and sheets of constructive details. 

ming to teodern arenitectare. Kach number is tilustrated with 
Seretttul plates. showing desirabie dwellings, public buildings and archi- 
tectura!l work tn great variety. To builders and all who contemplate build- 
ing this work ‘s invaiuabie. Has the largest circulation of any architec- 
tural publication in the world 

Bingle coptes % cents. By mail, to any of the United 8 Canada 
or Mexico, #1. a year. To fore Pc Union countries, $3.0 a year. 
Combined rate for BUILDING Bprrron with SCLENTIFIC AMERICAN, to one 
adress, $3.) a year. To foreign Postal Union countries, 
Combined rate for BUTLOING EDITION, SCIENTIFIC AMERICAN and SUP- 
PLEMENT, $0.00 8 year. To foreign Postal Union countries, $11.0 a year. 
Spanish Edition of the Scientific American. 


LA AMERICA CIENTIFICA BF INDUSTRIAL (Spanish trade edition of the 
SCuBNTIFIC AMERICAS) is published monthly, uniform in size ans pe 
y with the SCIENTIFIC AMPRICAN. Every number of La Amer 
pro usely illustrated. It is the finest scientific, industrial trade paper 

nted in the Spanish lang . It elreulates throughout Cuba, the 

udies, Mexico Central and South America, Spain and Spanish posses- 
sions-- wherever the Spauish ianguage is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 3 cents. See prospectus. 


MUNN & ©O., Publishers, 
wi Broadway, New York 
tt” The safest way to Ame is by order, express money order. 
on or bank check. Make ail qe payable to order of MUNN 


at 
ir: Readers are specially reqnested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 


893. 


_ NEW YORK, BATU RDAY, APRIL 1, 


Cententa. 
(Ubustrated articles are marked with an asterisk. 
Agricultural inventions, recent.. | Girders, bridge, a train load of*.. am 


Armor 2, testing : Harrow, Riley & Evans 
Boliers of kitehen ranges 1% | Induction call for alternating 
Boots and publications new ae 
Bet moving a, by rail* as 

harness, Ayleworth’ i... 198 | 

avout car, wavine 4 oe - = fae | 7 - ~ 
an improve otes and queries 

fe axle bon, Rader 


Pateuts granted, weekly record 4 
| Pig iron, lifting 

I position of, ‘in April... 
1s on~ ae employes, legal status 








current, the maximum.. 199 
y, factory, driving by*. 2 Railway appliances, some new... 33 
Waves, stationary . | Rallway Grea, legal points touch- 
Ei | sprocket, the i) int): cliiiimesskeescooousens 1M 
ne, dynamo, compound Cor- Rubber ‘toys, Carpenter's? >| 197 
nm __ Cee “ r 2 Steamer Oo, the new*........ mu 
tion, notes from the . an underground........ - 
Figures on uaneanes, dust and | Telautograph, Prof. Gray's* . 
eand”........ Tellurian, Dun ww 
Frutt acids. 1% | Weight of compact bodies....... 18 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
Wo. 9gOO. 


For the Week Ending April 1, 1893. 


Price 10 cents. For sale by all newsdealers 
PAGE 
L. BLOGRAPHY.—Ferdinand de ) Laasege. Scenes in the life of De 
Leseeps.—5 illustrativos . 
fl. BOTANY.—The Discovery of the Sonasitty « Fisnta~—€06-time 
to vestigations of this interesting q 
- CHEMIST RY.—The Coloring Prinet 4 of Poke Berries.—Chemt- 
2) investigation of this coloring matte 
The Constitution of the Alk 


Warni 
len aerolite 


Shope 0 Operated by C nnemnens Air.— 
le are operated by compressed 





” County, Kas., Aerolite. Analysis 

of this recentiy t ° 
IV. CIVIL ENGLN EERLING. 

A sbop in which large and smal 

alr.—2 Wectsations 
e. ~The supply and storage of energy in the form 
of bet —- 4. eo eccceeseees 
BLEUTRIC ENGLNEERING.—The poten ee Mount Wilson 
ee. —The steepest railroad in the we ees neal 
me plan 


v. 





VL. BL BUT RIC iTY.—Sending fo | Brant b qelesta: b. 
method of telegraphing ole of - seraph A 
iDustrations .. 


The Electrolytic Bleaching of Cotton and Woolen Fabrice 
Experiments in bleaching with electrolyzed water. . ‘ 


Vil, BORTIC ULTURR.—Cerex Japonica Variegata.— —d decorative 
ceowt piant.—t tilustration. .. 


VIL. MATHEMATICS. Pointe of Opateary Flexure Graphic De- 
termination.—PBy Pre W. MacOorp, Se.D.— A further contri- 
bution to graphic authennanien. 4 iDustrations.. 


Xx. NAVAL ENGINEERING.—The Zimer Boat.—A peceualy = 


ented boat, driven like a bicycle.—1 illustration.. . om 
xX. ORDNANCE.—Cordite.-The English smokeless pousen~-tis 
powers ar! uses. 14385 
The Gun Trials of the Twin-Screw Armorciad Ram Libertad. - 
Pat) deters of trial of the guns of an Argentine ship.. a 8 
Xl PHYSICS.—Avetomatic Mercurial Air Pumps.—A pump Ser eam 
tinuous working. —The results of its operation.—1 ithestration. 14383 


xii. PHYSIC UOGY.— Respiration in —— pee udy of muscular 
breathing motions. The epparatus employed.—? ifustrations..... 
Pacoharine. (Official note on this new indust ant SEES 

and uses of saccharine... 


AUL TBCHNOLOGY. Agste Grinding in German 
are ground and polished. T’he scenery in the 
tlons.. 

Ragasee as a Fuel.--sugar cane waste as fuel on ‘sugar planta- 
tlons 

Grease Extraction from Wool.—The manufacture of lanoline.- 14381 

improved Stone Rawing Same —A circular stone saw un- 
neva! power we i andahesscovnesnesgestooroconibeatintinanante 

lnneonsen W ite Lead.—® 


Sa eral this 
facturing scaie.—?2 iliustrations 
The Chemical ee 


How agates 
ity. 4 iDustra- 





of Drying Ot Bite Ou Boiling, and 
ned, its action and that of 


Bleach! ng.-- Lead in oils, how 
other substances 

The Manufactare of Pure Naphthaltne.—How naphthaiine is 
made on the large seale. | iJlustration 


THE LEGAL STATUS OF RAILROAD EMPLOYES. 

A very novel and important action, important, at 
least, as bringing a much discussed question into the 
area of judicial action, was taken on Saturday, March 
18, in the United States court at Toledo. The engi- 
neers on the Toledo, Ann Arbor & North Michigan 
Railroad had struck. Their places were filled as far 
as possible with outside men. The Brotherhood of 
Locomotive Engineers, by their chief, P. M. Arthur, 
had ordered Brotherhood engineers to refuse to han- 
dle cars of non-union and boycotted roads. This 
amounted to a refusal to handle freight from the Ann 
Arbor road. 

Of course, such action on the part of the sympathiz- 
ing engineers caused utter derangement of business. 
The railroad authorities resolved to invoke the Fed- 
eral powers. They obtained first an injunction from 
Judge Taft, restraining members of the Brotherhood 
of Locomotive Engineers from boycotting Ann Arbor 
freight. A suit for $30,000 damages was also filed 
against Chiefs Arthur and Sargent for ordering the 
engineers to strike. Next, the Lake Shore road dis- 
patched a special train to Cleveland and brought 
United States District Judge Ricks to Toledo, and 
obtained from him an attachment for three of their fire 
men and four of their engineers, who had refused to 
handle the boycotted freight. The men were required 
to show cause why they should not be prosecuted for 
contempt of court in face of Judge Taft’s previous 


ear. | order. 


Locomotive engineers and railroad employes gener- 
ally occupy quasi-public positions. The public is de- 
pendent on them for the carrying out of its business. 
Under the common law the conspiring to raise the 
price of labor or of other commodity is held to be un- 
lawful. In England the quasi-public status of certain 
employments is definitely recognized. As a fully pub- 
lic employment, the soldier’s or policeman’s position 
may be cited. In joining the ranks of either of these 
bodies, a man surrenders a measure of his personal 
freedom. He voluntarily and knowingly puts himself 
under obligations which are more binding and involve 
severer penalties than those attached to ordinary con- 


tracts. Death cannot be the penalty for violation of 
a civil contract. Desertion from the ranks of thearmy 
may incur it. 


The action of the United States courts in the railroad 





* «4 | minate number of the public. 


| cases seems to recognize the status of railroad employes 
currents 

Inventions. ree. ntly patented... ae |as assimilated to that of soldiers. To such operatives 

Musical instruments, the oldest’ I9t Is | the affairs of the community are committed. A de- 


tention of cars does not mean injury to one person, or 
to a corporation, but it means injury to an indeter- 
Injury to the public is 
not the subject of private suit—it is a matter for in- 
dictment and government prosecution. 

The railroads of the United States form an interstate 
system. This brings them under Federal jurisdiction. 
The striking engineers and firemen have been shown 
very clearly that they will not have State authorities 
only to deal with. They have to face the more rigorous 
administration of justice as meted out by the United 
States courts. They are being placed in the position 
of soldiers of the public. To attempt a boycott of 
freight, or to conspire in effecting a strike, is by these 
actions of the courts declared a species of desertion— 
like the desertion of his colors by a soldier in face of 
theenemy. The great army of peace, which railroad 





14386 
M4a8 | the railroads of the country is advocated by many. 


14386 
M2 | this must sooner or later be adjudicated. The equities 
ume | Of the case are, from the point of view of the public at 
re) 


employes really constitute, is always in face of its 
enemy—the overcoming of time and space in the inter- 


edeecceccesnoeseetooss 14376 | ests of the public. 


The court’s action cuts in two ways. The repre- 


sentatives of labor are inclined to see in it an interfer- 
ence with their personal rights. Many protest strongly 
| against it. 
M&S and boycotting are interfered with by the courts, the 
| new state is pronounced slavery by the more rabid 


If their privileges of sympathetic striking 


labor advocates. This view is of course totally false. 


—_ | The soldier held down to the severest’ penalties, sub- 
ject even to corporal indignities, and in some armies to 
- MS | fogging, is not held to be disgraced by enlistment. 


When a man chooses the railroad as the scene of his 


“| life’s work, he virtually enlists, and should feel himself 
—_ | subject to peculiar responsibilities and penalties. 
a) 


The other view of the action of Judges Taft and 
| Ricks involves the recognition by the state of railroads 


. 4a | and the Federal regulation of their affairs. One school 


of socialists welcomes the interference by the courts as 
the first step in nationalizing the railroad service. 
This has long been clamored for. The interstate com- 
merce act.is the first step. The new injunction mo- 
tions appear as a further movement in the same direc- 
tion. The old time private letter expresses have been 
supplanted by the post office. The parallel course for 


The court proceedings have for their immediate ob- 


4am | ject the purging of contempt of the employes and the 
- 4s defense of the Brotherhood’s officers. Hence every 


technical point is availed of by the attorneys for the 
defense. This unfortunately prevents a full determin- 
ation of the constitutionality of the injunction. But 





least, on the side of the railroad. The passengers on a 
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railroad do not relish the idea of the engine crew de. 
serting their engine miles from any settlement and 
perhaps in weather which may involve sickness and 
death from exposure to the passengers. The shipper 
of freight must resent the loss of a market or perhaps 
the destruction by delay of perishable goods because 
of the blocking of a railroad by organized action on 
the part of its striking employes. Such action in the 
army or at sea would be mutiny. The events we are 
discussing may make it virtually mutiny on railroads- 
as well, 
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British Law as to Locomotive Sparks and Fire 
Raising. 

The House of Lords, sitting as an Appeal Court re- 
cently, defined the law as to the liability of railway 
companies for fires caused by sparks from their loco- 
motives. The case was raised, says Engineering, by a 
Port Glasgow Sailecloth Company against the Cale- 
donian Railway Company, the Court of Session hav- 
ing decided in favor of the railway company. The 
issue was really between fire insurace corporations and 
railway companies. It was agreed that the fire which 
consumed the Saileloth Company’s flax store, and in- 
volved £12,000 damages, was caused by a spark emitted 
from Locomotive No. 85 while passing along the Cale- 
donian line contiguous to the stores; but the Lord 
Chancellor, in giving judgment for the railway com- 
pany, laid it down that the railway company, having 
statutory power to run along the line with locomotive 
engines, which in the course of their running are apt 
to discharge sparks, it was necessary to prove that the 
power given was not reasonably and properly exer- 
cised, and this the Sailcloth Company had failed to do. 
The mere fact that the destruction by fire was caused 
by the spark did not involve liability; the point really 
was whether the railway company had, as was their 
bounden duty, used the best practicable means, ac- 
cording to the then state of knowledge, to avoid the 
emission of sparks. The Sailcloth Company failed to 
prove to the contrary. The offending locomotive, No. 
85, belongs to a type adopted in 1888. Prior to 1882 
the engines of the Caledonian Company were fitted 
with a spark arrester—a grid in the uptake or funnel 
to prevent embers escaping with the exhaust steam. 
The new type, on the other hand, has the vortex blast 
and not a spark arrester, It was contended in evi- 
dence in support of the greater efficiency of the new 
arrangement, that in the old arrangement the lower 
tubes got blocked up and required a greater draught 
in the upper tubes to maintain the steam-raising power 
of the boiler. Consequently the spark arrester was 
required, owing to the enormous increase of draught. 
With the vortex blast arrangement, on the other hand, 
the draught is more equallydiffused. The consequence 
is that, as the lower tubes do not get blocked, com- 
bustion is more complete, and it is alleged fewer em- 
bers are likely to leave the fire box. It was, therefore, 
held by their lordships that the modern engine, even 
without the spark arrester, was more efficient than the 
earlier type with the spark arrester. As to the conten- 
tion that an extra precaution might have been taken 
by adding the spark arrester, even in the vortex blast 
engine, there was conflict of testimony as to whether 
this would not militate against the other advantages 
mentioned, while the necessity was not clearly estab- 
lished. The Lord Chancellor also admitted that negli- 
gence or carelessness on the part of the engine driver 
would involve the liability of the railway company ; 
but the fact that sparks issued from the funnel did not 
indicate negligence or carelessness. On the other 
hand, the engine driver was proved to be an experi- 
enced man, and there was nosuggestion why he should 
have departed on this occasion from the ordinary mode 
of working the engine. The five lords sitting on ap- 
peal all agreed in the decision in favor of the railway 
company, with costs. 
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Placing a Big Street Car Cable in its Trench. 

Over two miles of 144 inch steel cable of the Broad- 
way Railroad Company was recently placed in the 
trench beneath the street pavement, where. it is to be 
used in hauling the cars. The end of the cable was at- 
tached to a car hauled by twenty-four horses, which 
was started from the power house at Seventh Avenue 
and Fifty-first Street, proceeding thence north to 
Fifty-ninth Street, back to Thirty-sixth Street, and 
from there to the power house again, where workmen 
commenced splicing the two ends. At the north and 
south ends of the space covered, where the cable 
changes its direction, it runs around wheels . welve feet 
in diameter. 


i. 
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An Underground Stream, 

A dispatch from Augusta, Ill, says that four miles 
northwest of that place, a few days ago, William Allen 
bored a well on his farm, going to a depth of 77 feet. _ 
At that depth suddenly the entire bottom fell out, 
carrying all but about 5 feet of the walls with it. At 
the bottom of the deep hole thus formed could be seen 
aswift rushing stream. All efforts to fill up this hole 
have proved futile, the rushing current carrying away 
everything thrown into it. 


—_ 
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POSITION OF THE PLANETS IN APRIL. 
SATURN 

vening star. He takes the highest rank on the 
planetary annals for April, and is in better position for 
pservation than he was during March. He rises now 
pefore sunset, and, when it is dark enough for the 
«tars to come out, will soon be high enough above the 
horizon to make it easy and convenient to observe him 
with the telescope or the unaided eye. When the 
month eloses, Saturn will be on the meridian about 10 
o'clock, and half way between the horizon and the 
zenith about 7 o'clock. He continues to retrograde or 
move westward, approaching the beautiful double 
star Gamma Virginis. Heisin conjunction with the 
star on the 8th, being 6 south. As6' of arc is a very 
tiny piece of sky, the telescope at that time will bring 
to view two celestial marvels of wondrous beauty, the 
rivg-girdled planet and the star separated into its 
two silvery white components hanging side by side in 
the sky. Itis a spectacle that amateurs who have 
access to telescopes should not fail to see. 

The moon isin conjunction with Saturn, two days 
before the full, on the 28th, at 0 h. 30 m. A. M., being 
50 south. The conjunction will be visible as an ap- 
pulse, and there will be an occultation of the planet in 
the southern hemisphere for observers who are in the 
right conditions to see it. 

The right ascension of Saturn on the ist is 12h. 38 
m., bis declination is 1° 11' south, his diameter is 18".2, 
and he is in the constellation Virgo. 

Saturn sets on the ist at 5h. 51m. A.M. On the 
30th, he sets at 3h. 58m. A. M. 

URANUS 


is morning star until the 28th, and then evening star. 
He is in opposition to the sun on the 28th, at 7h. 2 
m. P. M., being at his nearest point to the earth, and 
reaching the meridian about midnight. These are the 
most favorable conditions under which he is ever seen, 
and the opportunity should be improved by observers 
who wish to follow his course, for he is barely visible 
to the naked eye in his best estate. It is easy to keep 
track of the distant wanderer, his movement is so slow, 
for it takes him seven years to pass through a zodiacal 
constellation. The bright star 18° northwest of Uranus 
is Spica, the third magnitude star on the east is Alpha 
Librae, the fifth magnitude star on the west is Lambda 
Virginis. The last time the planet traversed the por- 
tion of sky he oceupies at present was in 1809, and he 
will not return to it again till 1977. The best period 
of observation for Uranus is from March till August. 

The moon, two days after the full, is in eonjunction 
with Uranus on the 3d, at 10h. 34 m. A. M., being 1° 
36 south. The conjunction is invisible, occurring in 
the daytime. 

The right ascension of Uranus on the ist is 14 h. 30 
m., his declination is 14° 19' south, his diameter is 3°.8, 
and he is in the constellation Libra. 

Uranus rises on the ist at 8h. 34m. P. M. On the 
30th, he sets at 4h. 59 m. A. M. 


JUPITER 


is evening star until the 27th, and then morning star. 
The planet will be conspicuous by his absence from the 
sky. His reign has been long and brilliant, and his 
bright presence as evening star will be greatly missed, 
not only for his superb appearance, but for the record 
he has made, the jewel added to his starry crown. 
Very few observers will see the mythical fifth satellite, 
but every one interested in astronomy knows and feels 
its presence close beside the grand primary. 

Jupiter is in conjunction with the sun on the 27th, 
at7h.8m. P.M. He then passes to the sun's western 
side, commencing his career as morning star, being for 
the present too near the sun to be visible. An interest- 
ing incident marks his course. He is in conjunction 
with Venus on the 28th, at 11 h. 39 P. M., being 3’ south. 
Jupiter, the day after conjunction, a one-day-old 
morning star, moving westward from the sun, en- 
counters Venus moving eastward toward the sun, only 
four days before her superior conjunction with the 
sun. The planets are close together, and close to the 
sun. They have their meeting, make their appulse, 
and go on their way, the phenomenon as totally invisi- 
ble to terrestrial observers as if the two brightest 
planets had dropped from the sky. Imagination has 
power, however, to pierce the solar veil and behold the 
picture securely hidden within the royal vestibule. 

The moon, the day after her change, is in conjunc- 
tion with Jupiter on the 17th, at 0h. 18m. A. M., be- 
'ng 1° 44 north. The conjunction is invisible for two 
reasons. Moon and planet are below the horizon, and 
“re too near the sun to be seen. 

The right ascension of Jupiter on the ist is 1h. 59 m., 
his declination is 11° 8’ north, his diameter is 32°.0, and 
he is in the constellation Aries. 

_ Jupiter sets on the ist at 7h. 58m. P. M. On the 
40th, he rises at 5 h. Om. A. M. 

. VENUS 

‘s morning star. The only interesting event in her 
April course is her close conjunction with Jupiter, 
already described. She is of no account for nearly 
‘ree months to come, after which she will emerge 
‘rom her retreat and shine brightly as evening star. 


is e@ 








Scientific American. 


The moon, on the day of her change, is in conjunc- 
tion with Venus on the 16th, at 2h. 44m. A. M., being 
42’ north. The conjunction is invisible. 

The right ascension of Venus on the 1st is 0 h. 18 m., 
her declination is 0° 21’ north, her diameter is 10°.0 and 
she is in the constellation Pisces. 

Venus rises on the ist at 5h. 382m.A.M. On the 
30th, she rises at 5h. 2m. A. M. 

MERCURY 
is morning star. On the 28th, at 9h.8 m. P. M., 
he reaches his greatest western elongation, when he is 
26° 56’ west of the sun. He may then be looked for in 
the east before sunrise as morning star visible to the 
unaided eye. The success of the observer is uncertain, 
as the planet is 12° farther séuth than the sun. 

The moon, two days before her chance, is in con- 
junction with Mercury on the 14th at 8 h. P. M., being 
1° 39’ south. 

The right ascension of Mercury on the ist is 0h. 
36 m., his declination is 6° 50 north, his diameter is 
11’.4, and he is in the constellation Pisces. 

Mercury rises on the ist at 5h. 27m. A.M. On the 
30th, he rises at 4h. 7m. A. M. 

MARS 

is evening star. He has dwindled to a ruddy point, 
and will soon be lost to sight. The planet is so small 
that he is only seen to advantage at opposition and dur- 
ing the month before and after. He is not in opposi- 
tion in 1898, and observers must turn their attention to 
more interesting members of the sun’s family. His 
synodie period, or time from one opposition to the 
next, is 780 days, or 2 y. 1§ m., the longest in the 
planetary system. The earth, therefore, revolves 
twice around the sun, and it then makes 1} m. of a 
third revolution before she comes into line between 
the sun and Mars. 

The moon, three days after her change, is in con- 
junction with Mars on the 19th, at 2h. 31m. P. M., 
being 2° 45’ north. 

The right ascension of Mars on the ist is 4 h. 1 m., 
his declination is 21° 39 north, his diameter is 5’'.0, 
and he is in the constellation Taurus. 

Mars sets on the ist at 10 h. 36m. P.M. On the 
30th, he sets at 10h. 15 m. P.M. 

NEPTUNE 
is evening star. His right ascension on the ist is 4h. 
30 m., his declination is 20° 19 north, his diameter is 
2’.6, and he is in the constellation Taurus. 

Neptune sets on the istatiih.0m. P.M. On the 
30th, he sets at 9h. 9m. P.M. 

Mars, Saturn, Neptune and Uranus are evening stars 
at the close of the month. Mercury, Venus and Jupi- 
ter are morning stars. 

TOTAL ECLIPSE OF THE SUN. 

There will be a total eclipse of the sun on the 16th, 
invisible in North America, but visible as a partial 
eclipse in nearly the whole of South America, nearly 
the whole of Africa, and portions of Europe and Asia. 
The path of totality commences in the Pacific Ocean, 
traverses the central part of South America, crosses 
the Atlantic Ocean, and ends in the center of Africa. 
The central eclipse begins in Greenwich mean time, on 
the 16th, atO0h. 54m. P. M. The middle of the eclipse 
occurs at 2h. 27m. P. M. The central eclipse ends at 
4h. 19m. P. M. Observers on the line of totality will 
behold the most magnificent phenomenon ever visible 
from this planet, when for afew moments the sun’s 
face is hidden from view. 

The conditions required for a total eclipse are that 
the moon shall be at her nodes or crossing points when 
atnew moon. She must be near perigee when her 
diameter is greatest, and the sun near apogee when 
his diameter is least. These conditions are fulfilled in 
the present eclipse. The moon is near her node, and 
near perigee, and the sun is approaching apogee. The 
moon’s diameter is 33’ 7°.0. The sun’s diameter is 
81' 55°.4. The moon’s diameter exceeds the sun’s 1' 11’.6. 
The result is that the eclipse will occur under very 
favorable circumstances, the totality lasting at some 
points of observation 4 m. 42s., making the eclipse 
one of the finest of the nineteenth century, for its 
comparative accessibility and the lengtl of its con- 
tinuance. 

The eclipse will call out more observers than were 
ever assembled before. American and European as- 
tronomers are already making preparation for the great 
event at the stations they have chosen. Some are 
located at Ceara, on the northeast coast of Brazil, 
many are in the region of the Senegal in West Africa. 
The path of totality has been carefully mapped for 
observers to choose the localities best adapted to their 
special work. The whole astronomical world is greatly 
exercised with the hope of making discoveries within 
the solar precincts. 

Mach is expected from the condition of the sun, now 
at the maximum of sun spots. The sun's cireum- 
ference will be aflame with rosy protuberances, and 
the silvery corona show signs, by its greater extent 
and more radiant glow, of the disturbances that agi- 
tate the sun and are reflected on the earth in mag- 
netic storms and vivid displays of auroral light. If 
only the weather be propitious and the wearisome 


travel and great expenditure be not in vain [ 
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Agricultural Notes, 

The relative merits of sweet cream and sour cream 
for making butter were tested last year in a series of 
elaborate experiments at the Iowa Agricultural Col- 
lege. Sweet cream, fresh from the separator, was 
thoroughly mixed and then accurately divided in two 
equal parts by weight ; one of these parts was churned 
immediately at 52° F., the other was ripened at 60°, and 
then churned at 59°. The butter-milk was tested for 
fat, and the butter was analyzed. In the nine tests the 
yield of butter from sour cream was 3 percent larger 
than from sweet cream. The sour cream usually 
churned quicker than the sweet, and the butter con- 
tained 2-100 of 1 per cent more casein. The losses of 
fat in churning, washing, and working were less with 
sour than with sweet cream. In nine trials the average 
difference was nearly 14 lb. per 100 lb. of butter made. 
After being kept five months the sweet cream butter 
acquired somewhat of the flavor and aroma of ripened 
cream butter, and was in better condition. 

A very interesting series of tests have been made at 
the Wyoming experimental station to determine the 
quantity of water necessary to irrigate an acre of land 
A continuous flow of one cubic foot per second during 
May, June, July, and August was found sufficient, 
with a rainfall of about six inches, for over 95 acres of 
land which had never been irrigated; but the next 
year, with a rainfall of nearly seven inches, it would 
have sufficed for over 216 acres of such previously irri- 
gated land. The need of water varied with the kind 
of crop. Thus one second foot through the four 
months would have supplied 167 acres of oats, 295 acres 
of sugar beets, 336 acres of sorghum, 588 acres of peas, 


and 735 acres of corn, all growing on land close to the 
irrigation canal. The previously estimated duty of 
water for Wyoming was about 100 acres to the second 


foot through four months. 

Some very interesting experiments have been con 
ducted at the Texas experimental station, the object 
having been originally to see whether the belief of 
many farmers that cottonseed would kill pigs under 
certain conditions was well founded. The two years’ 
successive tests in feeding cottonseed and cottonseed 
meal to pigs, and practical attempts to feed these pro- 
ducts during the last ten years, show that there is 
no profit in feeding cottonseed in any form, or cotton- 
seed meal, to pigs of any age, and a good deal of 
danger. 


++ e+e 
The Acids of Frutis, 

Mr. George W. Jobnson, in his Chemistry of the 
World, says in describing the ‘‘ vegetable food of the 
world :” 

“The grateful acid of the rhubarb leaf arises from 
the malic acid and binoxalate of potash which it con- 
tains; the acidity of the lemon, orange, and other 
species of the genus Citrus is caused by the abundance 
of citric acid which their juice contains; that of the 
cherry, plum, apple, and pear, from the malic acid in 
their pulp; that of gooseberries and currants, black, 
red and white, from a mixture of malic and citric acids; 
that of the grape from a mixture of malic and tartaric 
acids; that of the mango from citric acid and a very 
fugitive essential oil; that of the tamarind from a mix- 
ture of citric, malic, and tartaric acids; the flavor of 
asparagus from aspartic acid, found also in the root of 
the marshmallow; and that of the cucumber from a 
peculiar poisonous ingredient called fungin, which is 
found in all fungi, and is the cause of the cucumber 
being offensive to some stomachs. It will be observed 
that rhubarb is the only fruit which contains binoxa- 
late of potash in conjunction with an acid, It is this 
ingredient which renders this fruit so wholesome at the 
early commencement of the summer, and this is one of 
the wise provisions of nature for supplying 2 blood 
purifier at a time when it is likely to be most needed. 
Beet root owes its nutritious quality to about nine 
per cent of sugar which it contains, and its flavor toa 
peculiar substance containing nitrogen mixed with 
pectic acid. The carrot owes its fattening powers also 
to sugar, and its flavor to a peculiar fatty oil, the horse 
radish derives its flavor and bijistering power from a 
volatile acrid oil. The Jerusalem artichoke contains 
fourteen and a half per cent of sngar and three per 
per cent of inulin (a variety of starch), besides gum 
and a peculiar substance to which its flavor is owing; 
and lastly garlic and the rest of the onion family de- 
rive their peculiar odor from a yellowish, volatile acrid 
oil, but they are nutritious from containing nearly half 
their weight of gammy and glutinous substances not 
yet clearly defined.” 

——— . 

O. D. M.—In answer tothe question, ‘‘How would a 
hot water boiler work connected with two ranges, one in 
basement and one on first story, with boiler on second 


story ?” the Plumbers’ Trade Journal answers : 


It will work all right if properiy connected. Run 


your cold water pipe first te lower range, then with 
hot pipe to upper range—this will act as a super- 
heater. 


If a large quantity of hot water is required, it 


will be a good way to supply the demand ; otherwise 
you will create steam. If run any distance, put in a 


return pipe to system. 
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AN IMPROVED CAMERA LUCIDA. 
The camera lucida, that wonderful instrument in- 
vented by Wollaston in 1804, as well as the numerous 


‘ . . . . | . . 
improvements that have been introduced into it, still) observer. This means will be able to render very 


leaves mach to be desired, in consequence of the dis-| great service to officers sent out upon a reconnaissance, 


agreeable phenomenon of parallax that is produced in 
all the apparatus now in use. This phenomenon, which | shown in Fig. 2, the jaws are fixed to a table, the ex- 
is due to the different distances that separate the eye|tensible foot is adapted to it, and the mirror supports | 
from the object and the pencil, is completely sup- are installed upon the joint. By acting upon the bind- 
pressed in the new camera lucida of Commandant H. | ing screw, the foot is placed at the point desired, and 
Blain. Moreover, it is always possible to proportion | the apparatus is ready to operate. It is necessary, 
the light of the paper and that of the image that is| then, to open the mirror supports, and when the foot 
it suffices to vary the in-| is at the proper point to well expose the object, it is 
arrested by its adjusting screw. The instrument may 
| be used with both eyes or One only. The play of the 
mirrors is so simple that after a first trial one will be 
master of the instrument. 
Fig. 1 shows the method of using the instrument in 
the three /directions : (1) horizontal ; (2) vertical ; and 
| (3) at a variable angle. If it is used at a variable angle, 
| the metalized mirror must be placed upon the lower 
edge of th» cap of the spy glass, and the silvered mir- 
ror be brought to the angle most favorable for receiv- 
ing the di’ect ray. The eye is placed as in the figure. 
| Enlargements can be obtained by interposing a con- 
vex lens Detween the apparatus and the objective, 
and, according to circumstances, between the appa- 
ratus and the paper. In order to obtain enlargements 
with a ecénmvex lens, the latter must be placed in the 
screw bol: fixed to the table, and brought to a focus 
by raising; it or lowering it upon its slide, and the 
image or vbject be placed at about 15 centimeters be- | 
hind. —Le Nature. 
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| A RECENT IMPROVEMENT IN BUCKLES. 
| The form of buckle shown in the illustration is de- 
| signed to replace older varieties of buckles wherever a 
buckle is needed, and is particularly adapted to ad- 
justably connect parts of harness for draught animals. 
It has been patented in the United States and Canada 
by Mr. George M. Aylsworth, of Collingwood, Canada, 





projected upon its surface 















Se ee, ewe ~ ee 





— ve 





res 3 
4 mus — 


Fig. 2.-METHOD OF USING THE APPARATUS. 





tensity of the light furnished by the silvered mirror, by 
placing a platinized mirror opposite it. 

The hemerograph, for such is the name of the new 
instrument, is a very practical device that can be 
used without the least study. The drawing can be 


|hand stitching now required to form an adjustable 


and a patent has been applied for in England. It 
is believed the new buckle will do away with the 


connection or joint between two or more pieces of 
leather, as these buckles are attached by means of 


done without hesitation, the eye accommodates itself | rivets, and the tongue plate takes the place of the old 
to all distances, and the point of the pencil and the | form of keeper loop, as shown in Fig. 2. The frame of 
| the buck/e consists of a sheet metal blank secured to the 
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on a large scale an object situated at a distance of] detent disks with scalloped edges at the inner end 
several kilometers, according to the power of the spy | walls of the side scrolls retaining the lid open or closed, 
| glass, just as if it were placed at a few meters from the | by engagement of the notehed edges with the body of 


a core rod secured in the serolled end of a locking 
spring. The arrangement is such that the lid may be 


In order to place the instrument in position, as} held at different points of open adjustment or in closed 
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AYLSWORTH’S BUCKLE. 


position. The shell forming a bearing for the axle 
journal is of the usual form, and in the bottom of the 
sponge-holding cavity below the journal is a shoe, 
readily inserted through the lid opening, the shoe hav- 
ing on its upper face ribs with serrated edges to sus- 
tain a mass of sponge at the front end of the journal. 


| At the front top edges of the ribs is a vertical gate, 


held in side grooves of the box, to assist in keeping 
the sponge in place, and at the inner end of the box, 
in transverse slots, are pairs of sliding spring-pressed 
plates and gates preventing the escape of any lubricat- 
ing material. 

AN INDEPENDENT LATHE CHUCK. 


The Westcott Chuck Co., of Oneida, N. Y., will not 
only have a large exhibit of its goods at the World's 
Fair, Chicago, but it is supplying, upon order from the 


image are always seen very distinctly. 

The field of this appara-us is indefinite. It is used in 
a herizontal as welias in a vertical direction and at 
variable angles. It suffices to give a rotary motion to 
one of the mirrors that compose it in order to discover 
parts that remained invisible in a preceding position. 

The hemerograph consists principally of two special 
mirrors of a perfect planimetry, arranged in a mount- 
ing of copper 

The upper, silvered mirror is provided in the center 
with an aperture that serves as a sight hole when the 
apparatus is placed horizontally. It is provided at 





strap by -ivets, and with bent-up side flanges, in which, 
at one end, is a transverse pintle carrying a spring- 
pressed keeper plate. A tongue, formed of a rivet, is 
secured in the keeper plate, the tongue being adapted 
to pass through a strap and have a locking engage- 


ment with an opposite perforation in the web plate of 


the frame, as represented in Fig. 1, where the buckle is 
shown in use to make an ordinary joint. The buckle 
is convenient to adjust, and simple and cheap in con- 
struction, obviating the need of a keeper or loop on 
the strap to prevent the flapping of the end of the 

strap, and it is also very light, strong and 
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Fig. 1. DETAILS OF BLAIN’S HEMEROGRAPH. 


its upper part with a second sight bole designed to 
be employed in a vertical direction (Pig. 1). 

The lower mirror, metalized with platinum, possesses 
a calculated transparency that permits of seeing the 
pencil and object always very distinctly and without 
any fatigue to the eye. This mirror is movable and 
may be replaced by a smoked one when work is being 
done in sunlight 

This apparatus issupported by an extensible foot 
provided with a joint that permits of its being raised 
or lowered aceording to circumstances, and of being 
turned in all directions. 

Finally, if the instrument be placed before a tele- 


Sens vertical 


neat in appearance. An affidavit of a prac- 
2 tical harness manufacturer, familiar with 
the new buckle, sets forth that in his opinion 
a man will, with this buckle, make a set of 
harness in about half the time required with 
the old form of buckle. 





Library Mutilators, 

Among the notable institutions of New 
York is the Astor free library, where many 
thousands of volumes of the most important 
books, especia!ly works of reference, are to 
be found. Any visitor may there consult a 
convenient index, call for the desired volume, 
4 and take a seat at a table. The work will 
shortly be brought to him by a polite at- 


~ tendant, and there he may sit and read for 


hours ata time. Most of the people who go 
| tothe Astor appreciate the benevolence of the 
founders of the institution and are careful 
| to preserve the books intrusted to their tem- 
| porary use. But there are some persons— 
| two-legged skunks they might be called— 
who are mean enough to mutilate the books. 
_.} They cut out and steal pages or parts of 
pages, which they are too indolent to copy, 
and manage to sneak out of the library un- 
detected. One of the books in greatest 
demand is the “Scientific American Cyclopedia of 
Receipts, Notes and Queries.” We are frequently 
asked by the librarian to replace such mutilated and 
missing pages. It is a pity that the book mutilators 
cannot be caught and punished. 
aren 
AN IMPROVED CAR AXLE BOX. 

The axle box shown in the illustration is provided 
with an improved sponge holder, has a novel spring 
closer for the lid of the box, and improved means to 
prevent the escape of oil from the box at its inner side. 
It has been patented by Messrs. William Rader and 
Edwin Hunter, Allentown, Pa. A center scroll on the 





rable 





scope or a simple fleid glass, it will be possible to draw 


lid is introduced between side scrolls in the box body, 
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RADER & HUNTER’S CAR AXLE BOX. 


Columbian Commission, the chucks that are to be used 
in a large model machine shop adjoining Machinery 
Hall. The accompanying illustration represents an 
entirely new independent lathe chuck, recently got out 
by the company, and for which a patent has been 
issued to Mr. James H. Westcott. It is very strong, 
because the end thrust and strain come on the chuck 
body at its strongest points. Each jack screw has a 
steel carrier threaded on one side and fastened by a set 
screw, half of the serew having a bearing on the car- 
rier and the other half having a bearing in the body of 
the chuck. The thrust is thus distributed so as not to 
spring or break the chuck body, and the screw carriers 
are adjustable. The range of adjustment of the jaw 
earriers is also greatly augmented, as compared with 
other independent chucks, thus giving much greater 





WESTCOTT'’S “I XL” LATHE CHUCK. 


capacity. In case of wear the carriers can be renewed 
at a small cost. All parts are interchangeable, and the 
jaws can be removed and the chuck body used as a 
face plate. The chuck is furnished with either two, 





three, or four jaws, or with special jaws. 
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IMPROVED RUBBER TOYS. 

Rubber toys, on account of their durability and 
harmlessness, have long been a staple article, and are 
to-day found in the shops in much the same form as 
they were a dozen years ago. An improvement in this 
ine, designed to give a new impetus to these goods, 
has lately been patented by Mr. Orville Carpenter, of 
Pawtucket, R. L, and by means of which such toys, 
when intended to represent images of human beings 
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CARPENTERS RUBBER TOY IMPROVEMENT. 


and animals, can be made to illustrate the most mar- 
velous peculiarities without adding to the cost of pro- 
duction. This improvement consists in making these 
hollow images of varying thicknesses of rubber, so that 
when squeezed by the hand the thinner parts expand 
out of all proportion to the rest of the image, produc- 
ing an endless variety of grotesque and ludicrous 
variations of the same image, according to the amount 
of compression given by the hand. The accompany- 
ing illustration represents one of these toys, Fig. 1 
showing it in its normal state and Fig. 3 as the parts 
are distended when the toy is slightly squeezed by the 
hand. The thinness of the rubber at the eyes, nose, 
and chin is indicated in the diagram view, Fig. 2. It 
will be seen that this invention offers a wide range for 
the skillful designer in this line of goods, as by simply 
varying the thickness of the rubber in different parts 
of a toy startling:results are made to appear by a sim- 
ple squeeze of the hand. 
oF a eae eae? 
THE OLDEST MUSICAL INSTRUMENTS. 

The National Museum in Copenhagen, which is so 
well known and renowned for its excellent and admir- 
ably arranged collections of northern antiquities, con- 
tains a number (19) of a kind of musical instrument 
called the “Zur” (the wv pronounced like 00 in poor), 
which date back to the bronze age, and which have 
all been found in bogs, as have also so many others 
of the old treasures contained in that interesting mu- 
seum. A few instruments of the same kind (8) have 
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BRONZE “LURS” IN THE NATIONAL MUSEUM IN 
COPENHAGEN. 


a found in provinces in Sweden formerly belong- 
te © Denmark, and five have been found on the Bal- 
© coast of Germany nearest to Denmark. There is 
nothing like this instrament elsewhere in the world. 
An instrument used in parts of the East Indies at the 
Present day is the nearest approach, in some respects, 
but it varies very materially from the “Zurs.” 
_ The outward appearance of the “ Jur” is represented 
‘n the adjoining cuts. It is generally six or seven feet 


Scientific American, 


long, twisted in two planes perpendicular on one an- 
other, and furnished with an ornamental collar at the 
butt or farther end. It is cast from a kind of bronze, picture, and which has been patented by Messrs. Sam 
only one to one and a half millimeters thick. (Could we | uel Riley and William Evans, of Huron. Kansas, may 
do this at our present day?) To increase the difficulty | be easily carried to and from the field, and may be 
of construction, it is perfectly conical from end to end, | stored in small space when not in use. Li 
cast in pieces, and joined together as indicated intially a chain harrow, the teeth and their supports 
the adjoining illustrations, and, as already stated, of a | partaking of the character of links. In eyes or hooks 
twisted shape. in the rear of the draught beam are held pivoted yokes, 

All the instruments of this kind found outside of 
Denmark are more or less fragmentary. Of the speci- 
mens in the Danish collection ten are whole, and of 
these again six have just been slightly restored under 
the auspices of the author and musical critic, Angul 
Hammerich, who has caused some artist musicians from 
the royal chapel to'experiment with and practice on the 
restored specimens, with the very interesting result 
that these can now be played upon and emit tones as 
pure, strong and soft as when they were first touched 
with human lips, between 2,000 and 38,000 years ago. 
Well may we wonder at the constructive skill, the per- 
fect knowledge of acoustics and the state of civiliza- 
tion in those remote times evinced by these old instru- 
ments. It is, of course, the preserving power of the 
bog water which we may thank for the perfect pre- 
servation of these unique instruments. 

The bogs in which the “/urs,” and so many other 
interesting objects from northern antiquity, have been 
found have, of course, at the time of deposit of the 
objects, been lakes or ponds. How the objects came to | 
be placed here may be subject to varying surmises ;| 
the most probable is that they have been sunk down | 
in such places to protect them from some invading 
enemy. Some authorities on this kind of subjects hold 
to the opinion that the objects have been brought as 
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AN IMPROVED HARROW. 
The simple and inexpensive harrow shown in the 
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RILEY & EVANS’ HARROW, 


sacrifice to friendly or unfriendly gods, which supposi- 
tion also seems quite likely. 

The instruments are always found in pairs and 
twisted in opposite directions, indicating that they 
have been blown two and two together. This is so 
much more certain as the specimens of eack pair har- 
monize with one another, while each pair varies more 
or less from every other pair in quality of tone, etc. 
It was formerly believed that the *‘ /wrs,” when played 
upon, were resting over the player’s neck and shoulders. 
They have oceasionaliy been thus represented by 
artists. This Mr. Hammerich has proved to be a mis- 
take. They were carried or held free in front of the 
players, with the ornamental butt collars facing one 
another, when the players were blowing them, stand- 
ing or marching side by side, in which position the 
instruments balance easily and make a very odd and 
striking appearance, as of two gigantic and fantasti- 
cally twisted horns of some fancied animal. 

A few days ago the writer of this communication had 
the good luck and great pleasure to attend a fascinat- 
ing lecture on the “‘durs,” by Doctor Hammerich, ac- 
companied by experiments of two artist musicians, at 
the grand old style knights’ hall of the National 
Museum in Copenhagen. Not only were military sig- 
nals blown with great effect, but entire small compo- 
sitions were performed. It was indescribably inter- 
esting to listen to the performance of an air from one 
of our most popular romantic plays. The intelligent 
reader with a measure of imagination may to some ex- 
tent realize the impression it must convey to hear fanci- 
ful music performed on instruments which some 3,000 
years ago were used at strange tem- 
ple services, or on triumphal war 
marches, or as accompaniment of 
the songs and recitals of the hea- 
then bards or scalds at the courts 
of kings and chiefs, or at great 
national feasts. 

What an attraction it would be 
for the visitors of the Columbian 
Exposition at Chicago if their ears 
could be feasted with actual music 
or musical tests from instruments 
2,000 or 8,000 years old! But this 
will hardly come to pass. Doubt- 
less an attempt will be made to 
secure the bait, but our Danish 
authorities will hardly give their 
permission, and who can wonder! 
Our “ Flat6é Book” will be fetched 
and returned with appropriate cere- 
monies in a U. 8. man-of-war. A 
house will be built for the book 
telling of the first discovery of 
America, via Greenland, a thousand 
years ago, and watch will be kept 
over it night and day. All very well! As to the 
*lurs,” we shall see. J. PEDERSEN- BJERGAARD. 

Copenhagen, Denmark, January 10, 1898. 
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HyprRor.voric acid is manufactured by heating a 
mixture of 1 part of fluorspar in powder with 2 parts 
of sulphuric acid. The reaction is conducted in a 
leaden still, to which a head and a receiver of the same 
metal are attached. In the receiver is placed a gutta- 
percha dish containing water which absorbs the 





























which engage the tooth supports, A, the latter engage 
| ing the harrow teeth, B, to hold them in a horizontal 
or in a diagonal position, as shown in Fig. 1. Each of 
| the teeth-supporting links, A, Pig. 3, has its ends re 
| cessed to be fitted together and welded when desired, 
jand each of the teeth, B, Fig. 4, has four spurs, ©, 
| adapted to enter the ground, so that if any one of the 
| prongs should become worn another may be turned 
down. Fig. 2 is an end view of one row of teeth. A 
tension bar, D, extending transversely across the last 
row of tooth supports, holds the chain-like body of the 
harrow in extended position ready for work, and this 
last row of supports terminates in hooks, K, adapted 
to connect a second harrow section to the first if desired, 
The harrow being made in detachable sections, it can 
be handled with great facility, sections being added as 
desired, and, as the teeth are set alternately parailel 
and diagonal to the draught beam, the ground is very 
efficiently stirred and pulverized, and the surface left 
smooth. 
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A TELLURIAN FOR THE HOME AND SCHOOL, 

The illustration shows a mechanical representation 
of the sun, earth, and moon, so arranged that, by tak- 
ing hold of the handle below and near the earth, the 
latter can be moved to imitate its yearly motion around 
the sun, at the same time turning on its axis as in its 
diurnal motion, the moon simultaneously revolving 
around the earth and rising one hour later each night. 
The sun is placed eccentrically within the earth’s orbit, 
and the earth's poles are inclined to the plane of the 
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orbit, thus illustrating the seasons and the long and 
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DUNHAM’S TELLURIAN. 


short days. The small figures, A and B, represent re- 
movable cones by means of which shadows may be imi- 
tated to illustrate eclipses of the sun and moon. By 
removing the shadow cone from the earth and putting 
in its place the tide disks C C, as shown in one of the 
figures, the phenomena of the tides are made easy of 
comprehension. These disks are made of glass in 
hemispheres, and are thick in the middle to illustrate 
high tide and thin at the edges to show low tide—the 
earth revolving six hours into deep water and then six 
hours out again, the ebb and flow of the tide being 
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thus shown twice in twenty-four hours. This improve- 
ment has been patented by Mr. William R. Dunham, 
of Stoneham, Mass. 
-~-?e-o = 
Weight ef Compact Bodies. 

The load which is produced by a dense crowd of per- 
sons is generally taken at 80 to 100 pounds per square 
foot, and is considered to be the greatest uniformly dis- 
tributed load for which a floor need be proportioned. 
That this value may be largely exceeded in an actual 
crowd was pointed out by Professor W. C. Kernot, of 
Melbourne University, Australia, in a recent paper 
before the Victorian Institute of Engineers, copied 
into Hugineering News. Inan actual trial, a class of 
students averaging 153°5 pounds each in weight were 
crowded in a lobby containing 18°23 square feet, mak- 
ing an average floor load of 13477 pounds. There was 
still room to have placed another man, which would 
have brought up the loading to 143°1 pounds per square 
foot. Professor Kernot also quoted from Stoney, who 
placed 58 Lrish laborers, averaging 145 pounds each in 








weight, in an empty ship deckhouse measuring 57 
equare feet floor area. This was a load of 147°4 pounds 
per square foot. In another test, with 738 labesere) 
crowded into a hut, 9 feet by 8 feet 8 inches, Stoney | 
produced a load of 142 pounds per square foot, and es- | 
timated that two orthree more men could have been | 
squeezed in. It appears from these experiments that 
while the figures ordinarily assumed of 80 to 100 pounds 
are sufficiently correct for spaces on which there is no 
cause to induce the collection of great crowds, larger 
figures, say 140 or 150 pounds per square foot, should 
be used for railway stations and platforms, entrances 
and exits to places of public assemblies or of office | 
buildings, bridge sidewalks, pavements over vaults, and | 
other places where dense crowds are likely to gather. | 
ee - | 
Stationery Electric Waves. 
Before the Berlin Physical Society Professor Raoul | 
Pictet recently gave an account of experiments made | 
by Messrs. Sarasin and De la Rive, by which the rate | 
of the electric waves discovered by Hertz had been} 
measured, and their identity with waves of light in| 
the ether determined. By using large metallic sur- | 
faces 16 m. in diameter as reflectors, and by allowing | 
the discharge of the primary spark to take place under | 
oil instead of in the air, it was found possible to ob 
tain stationary electric waves in a long gallery and to| 
determine their nodal points. In the discussion which | 
ensued Professor Kundt stated that Dr. Zenker was | 
the first person who had explained the photographing | 
of colors by means of stationary waves, that stationary | 
light waves were tirst experimentally determined by | 
Dr. Wiener, and that Seebeck was the first to take 
photographs of colored objects. After Professor H. 
W. Vogel, pictures due to the action of light were first 


third shot had a velocity of impact of 1,960 feet, and 

the result was almost the same as with the second. The 

fourth projectile, with the high velocity of 2,060 feet, 

entered the plate about 10 inches, cracking it in several 

directions, and breaking the backing. The tests were 

considered very satisfactory. 
THE TELAUTOGRAPH. 

The telautograph, on which Prof. Elisha Gray has 
been working for several years, has now been so per- 
fected that a public exhibition was recently made of it 
in New York and in Chicago, at which the represen- 
tatives of the SCIENTIFIC AMERICAN were present, 











Fig.2.-THE TELAUTOGRAPH RECEIVER. 


Messages were sent over several miles of line. Two in- 
struments, which are small in size and simple of con- 
struction, comprise the apparatus. They are the 
transmitter and the receiver as illustrated. The elec- 
trical energy required to operate this device is the 
same that would be required in a telegraph line of cor- 
responding length, but the most efficient wire is copper 
instead of iron, and three number 18 wires are used. 





Two of the wires connect the transmitters with the 


be reproduced, whether it be part of a letter, a flower, 
ora face. Peculiar characteristics in a person’s writ- 
ing are reproduced to just the marked extent which 
they are apparent in the original copy. Dotting the 
I's and crossing the T’s are easily done, as by the use 
of the third wire the pencil and pen are lifted from the 
paper in the operation. When the operator turns the 
switch to move the paper along another section, the 
paper in the receiver is moved automatically the same 
distance. 

This, the latest and one of the most remarkable of 
Prof. Gray’s inventions, bids fair to become a for- 
midable rival of the telephone and the Morse and 
printing telegraphs. 

ees 

The Care of Tops and Dashes of Carriages. 

When a top carriage comes into the carriage paint- 
er’s care for repainting, it should be his aim to not only 
give the leather of the top and dash a good appearance, 
comparably with a newly finished job, but the refinish 
upon the leather should be done with the object of pre- 
serving it, so that it will retain as good an appearance 
as the other parts of the carriage as long as possible. 

All the so-called “leather dressings” in the market 
give to the leather a fresh and good appearance for a 
short time, but they do not wear as long as the finish- 
ing varnish used upon the carriage; consequently, 
a top and dash soon begin to look rusty, and long be- 
fore the wood and iron work of the carriage needs to 
be revarnished, they have become so dull and un- 
sightly that the owner of the carriage really has cause 
to be ashamed of them. 

The leather upon carriages seems to have no one who 
is willing to assume responsibility for its shortcomings. 
The trimmer repudiates the care of it. The patent 
nostrum man appears periodically, screaming his dope 
up to the realms above everything; but practical use 
shows just what the truck is worth. 

The harness maker, the blacksmith, the livery man, 
and the neighbors, all have a smear to suggest to undo 
the shabbiness of an old top. The painter is usually 
asked the leading question, when a carriage comes into 
his care: ‘‘Can you do anything with that top?” And 
reference isimade to the dash in a similar way, and it 
falls to the painter’s lot todo something for the top 
and dash. He generally buys a “leather dressing,” 
for which he is not responsible in any way, and thus 
the care of the leather upon a carriage is taken by 
proxy, as it were, for which no one appears responsible. 

All the “top dressings” in the market are only a 
kind or quality of asphaltum varnish, They give a 
nice appearance to atop, but they do not keep out 
water, and they thicken the leather, and, what is 
equally bad, are not durable. 

When a top is old and pretty well gone, leather var- 
nish is as good if not better than anything else for it, 


taken by a doctor named Schulz, in Halle. In 1727, | receivers, while the third is used for such operations as | because the leather is past being spoiled. For a car- 


Nature says, this observer treated a solution of ni- 
trate of silver in a small box with calcium chloride and 
obtained a grayish precipitate. He then covered the 
box with a lid in which was a bole the shape of some 
letter, and on subsequently examining the precipitate 
he saw a dark image of the letter on it. The experi- 
ment was found to fail in the dark. Schulz aence con- 
cluded that the image of the letter was due to the 
action of light 
Se 


lifting the pen and pencil from the paper, moving the | 
paper along, and the like. 

The operator of the telautograph holds the pencil 
firmly as he would any pencil, and writes naturally, | 
and rapidly if need be, taking care that there be no | 
jerky movements. The instrument has a convenient | 


rest for the hand. The paper is in a roll and is five) 


riage top on its first reappearance in the paint shop we 
recommend the following treatment, a method that 
has been tried on livery buggies, etc., during four years, 
and has proved itself an extellent one: 

The top should be cleaned thoroughly, inside and 
out, and the rail and joints made ready to be blacked ; 
then take boiled oil and put into it some thinned drop- 


inches wide, and the operator writes on a plate to a| black, and coat the leather all over with it, brushing it 
| depth of two and one-half to three inches before mov- out well. When this has stood half an hour, the places 
| ing the paper along. Two small silken cords are at-| where the top has been folded, and which are more or 


AN ELECTRIC HEATER FOR CARS. |tached to the pencil and are connected, one to the 
The Consolidated Car Heating Company, of Albany, | right, the other to the left, to a small drum inside the | 
N. Y., is now producing heaters depending for their| case of the instrument. Under this drum, and at- | 
effect upon the heating of a conductor by an electric | tached to the same shaft that it is on, is a steel wheel 
current. The resisting conductor of wire is divided with forty teeth to the inch on its circumference. 
into twelve equal parts, and a multiple . 
switeh is provided to throw them in or out 
of action. Six bundred and twenty-five 
feet of wire is used in one of their standard 
sizes. The principal use is for trolley cars, 
but for house and office use the same com- 
pany manufactures other heaters, wound 
for any desired voltage, and for direct and 
alternating current supply. Our cut shows 

the neat appearance of the car heater. 
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Bemarkable Armor Plates, 


INTERIOR C. C. H. CO. ELECTRIC HEATER. 


A test of a new nickel steel armor plate 

treated by the Harvey process was made Feb. 11 at the| Every movement of the cords transmits its action to 
Indian Head proving grounds. The object was to de-| these wheels, and as each tooth of the wheels passes a 
termine the tests to be established for the 7,000 tons of | given point it transmits an electric impulse to the re- 
armor for which contracts are soon to be let. The test| ceiver, which reproduces in facsimile whatever line 
was to include shots at low velocity to show whether| made by the pencil on the transmitter induced the 
the plate would break or crack, and at high velocity to| impulse. The receiver is constructed on practically 
test the resistance to penetration. The plate in this the same principle as the transmitter, but the impulses 
trial was 9 by 7 feet in size and 14 inches thick, and | it receives are transmitted by electrical instead of me- 
was the thickest plate yet submitted to test. The| chanical means. It has toothed wheels, one at the 
arrangement of the gun from which the shots were| right and the other at the left. and also a drum inside 
fired and of the backing were the same as in previous|each wheel. Instead of having cords, both drums 
tests. The first shot was fired with a charge which| have an aluminum arm attached to them. These 
gave « velocity at the point of impact of 1,472 feet per| arms are hollow and ink flows through them, repro- 
second. The projectile entered the plate 5 inches| ducing on another roll of paper whatever mark the 
and broke in fragments; no crack could be found in pencil has made. 

the plate. The second shot, with a velocity at the| The writing done by the receiver is in fact a series of 
point of impact of 1,560 feet, entered the plate about! dashes, but these dashes are so infinitesimal as not to 











64¢ inches, and cracked it for a part of its length. The| be apparent. Straight lines, curves, in fact any line, can 


less cracked, will have absorbed the oil. Go overthese 
spots again ; then take some soft rags and rub all the 
oil and black off so clean that it won't dirty a clean 
piece of rag. 

This treatment thoroughly cleans and polishes the 
leather, and it fills all the cracks so that they 
resist water. This oil and black does not 
dry as hard in a year as the enamel on the 
leather. It freshens the enamel and gives 
it a new lease of life. This oil also keeps 
the straps soft better than neat’s-foot oil. 

Sometimes a top which has been abused 
will take in the oil and look dead at the 
badly folded places the next day or so. 
These spots should be reoiled and rubbed 
dry. This does not thicken the leather, and 
as this oil dries it does not take dirt. Tops 
that have been done up four years in suc- 
cession by this method look better than those treated 
in any other way. 

Dashes can be treated with a thin coat of flat drop- 
black, and rubbed off clean with a rag. This cleans 
the leather, touches up the scratches, and blackens the 
seams. When this is dry, give them with the most 
scrupulous care a flowing coat of wearing body varnish. 
After four years of this treatment the dashes of com- 
mon ungrained leather looked almost as good as new. 
—The Hub. 
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PATENT 492,789, issued March 7, 1893, for a speaking 
telegraph or telephene, wasapplied for by T. A. Edison 
Sept. 5, 1877, nearly sixteen years ago. It has been 
held back by some concerted action between the Patent 
Office and Edison until the present time; and if the 
patent is held to be valid, it will not expire until nearly 
thirty-three years from the date of application. 
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The Maximum Electric Current, 
To the Editor of the Scientific American: 

In many of our text books on physics and electricity 
we find stated, but not proved, the fact that the maxi- 
num electric current, obtainable from a given number 
of cells, is got when they are so arranged that the in- 
ternal resistance of the battery is equal to the external 
resistance of the circuit. 

This is quite a stumbling block to the student who is 
not familiar with the solution of maxima and minima 
problems. Nevertheless it admits of an easy algebraic 
<olution, which has been useful to me in the lecture 
room, and which I therefore send you, hoping that it 
may interest some of your readers. 

The cells of the battery are to be set up in columns 
and rows, each column containing the same number of 
cells all united in multiple, and finally all the columns, 
each of which acts as one large cell, united in series. 

The symbols used in the solution are to be interpreted 
as follows : 

( = strength of current in amperes. 

¢ — electro-motive force in volts of a single cell. 

ry — internal resistance in ohms of a single cell. 

R — external resistance in ohms of the circuit. 

p — the number of cells in each column. 

q = the number of columns. 

pq = the total number of cells in the battery. 

The strength of current will, therefore, in accordance 
with Ohm's law, be represented by the following equa- 
tion : 

oO = —& (1) 
te 
in which ge represents the electro-motive force, and 
r the internal resistance of the battery. 


The problem is now to prove, with p and g both 
variables, but so related that their product, pq, is con- 
stant, that C has its greatest value when = = R. 

Equation (1) may be written thus: 

ie 
° = or +R v4 
in which, since e and the product pq are both con- 
stant, the numerator pge is constant, however the 
values of p and g, owing to different arrangements of 
the cells, may vary. Thus ‘C will have/its greatest 
value when the variables p and q are so related that the 
denominator gr + pR has its least value. But 
qr + pR = +/(@r — pR) + 4 pgrR (8) 
in which, since 7, R, and the product pg are constant, 
the term 4 pgrR is constant, and the term (gr — pR)? pos- 
itive, whether gr — pR be positive or negative. There- 
fore the radical and its equal gr + pR have their least 
values and the current C its greatest value when g and 
p are so related that gr — pR = 0. 
Or, transposing and dividing by p, when 
5 =R (4) 
That is when the internal resistance bt the battery is 
equal to the external resistance of the circuit. 
| Usually, however, r and R are so related that, with a 
given number of cells, equation (4) is impossible ; but 
no matter what the number of cells, nor what the rela- 
tion between r and R, it is evident from equation (2) that 
C is greatest when gr + pR is least, and from equation 
(3) that gr + pR is least when gr — pRis most nearly 


equal to zero; that is, when ~ r, the internal resistance 


of the battery, is most nearly equal to R, the external 
resistance of the circuit. 

We thas arrive at the general conclusion that the 
maximum electric current obtainable from a given 
number of cells in a given circuit is got when the cells 
are so arranged that the internal resistance of the bat- 
tery is as nearly as possible equal to the external re- 
Sistance of the circuit. 

W. J. Humpnreys, Prof. of Physic! 

The Miller Manual Labor School of Albemarle. 
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_ Induction Coll for Alternating Currents, 
To the Editor of the Scientific American : 

On reading the article “An Induction Coil for Al- 
‘ernating Currents” in the last issue of ro en 
March ll, 1893, I was very much surprised to find an 
accurate description of an instrument in use at the 
—— Physical Laboratory at Harvard College. 

'¢ Instrument was made by Prof. John Trowbridge 
about ten years ago, and has been used by him on his 
class lecture table ever since. 


The writer of your article, a Harvard graduate of | 


pe class of 1891, is an assistant in chemistry at the Chi- 
ee and having need of such an instru- 
; nt as he describes, he attempted to reproduce the 
ne he had seen in the Harvard Laboratory. As his at- 
tempt was unsuccessful, he wrote to Prof. Trowbridge, 


that 


to reproduce Prof. Trowbridge’s piece of apparatus was 
not wholly successful, on account of the builder’s 
limited knowledge of the induction effects of periodic 
currents. He again wrote to Prof. Trowbridge, and 
was furnished with the explanation of these effects 
and the method of obviating them, as they appear in 
his article. 

The article in your paper was practically made up 
from Prof. Trowbridge’s letters. Prof. Trowbridge, 
however, informs me that this form of induction coil 
for alternating curreats, with the secondary coil built 
up about the center of a long primary coil, was first 
devised and used by Prof. Rowland, of Johns Hopkins 
University. TOWNSEND H. SoREN. 

65 Thayer Hall, Cambridge, March 16, 1893. 
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The Elliptical Sprocket, 
To the Editor of the Scientific American : 

Being somewhat interested in your reply to your cor- 
respondent on the elliptical sprocket for bicycles, I will 
give you my experience and will ask you another ques- 
tion. For the past three months I have been using 
one, and am convinced that there is a gain, and it is 
quite perceptible in going upgrade. Most people have 
the idea that there is a jerky motion of the pedals when 
using one of these sprockets. After using one of these a 
little and then going back to the round, the latter is the 
one which seems unsteady. In relation to the leg and 
the body, is this not true? The motion of the leg from 
the thigh to the knee is an up and down motion, that 
is from center to center. By the use of an ellipse as ap- 
plied to the crank axle, is not this motion more steady 
than a round sprocket would be ? Now when using the 
round sprocket that is the one which seems to me un- 
steady, and it seems as though there was a back “ pull” 
when nearing the centers. C. L. BARKER. 

Pittsfield, Mass., March 6, 1893. 
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That 212% Tons of Pig iron. 
To the Editor of the Scientific American: 

Iam in receipt of George E. Andrews letter of the 7th 
inst., asking if it is possible for one man to handle 
2124¢ tons of pig iron in ten hours, and I am not at all 
surprised that the gentleman somewhat doubts it, and 
I was inclined to throw the article in the waste basket 
after writing. But I will say that there was no error 
in the figures, neither have I forgotten. To do what I 
did a man must pick up and throw onto a pile about 
100 pounds every 6 seconds, and pigs of iron will aver- 
age about 100 pounds each. If the gentleman will 
take his watch and count 6 seconds, he will see that a 
sprightly, strong man can do that. 

The question would be, Can a man endure that for 
ten consecutive hours? This I know that I have done 
once in my life, but will never try the feat again, nor 
advise any other to try it. I confess that I never was 
so used up in one day of ten hours. I did not write 
the article to boast of what I had done, but merely to 
show what a man can endure. J. E. EMERSON. 

Beaver Falls, Pa., March 12, 1893. 








Notes from the Columbian Exposition. 

Ceylon will make a unique exhibit at the World's 
Fair. The floor of the building [it will erect will con- 
sist of Ceylon woods. The pillars, capitals and carv- 
ings will all be reproductions of original objects in the 
ancient cities of Ceylon, and these will all be worked in 
ironwood, ebony, and satinwood. The gradations of 
coloring in the carved pillars will be striking. The 
shading is from pale crimson-yellow of satinwood to 
the warm orange-brown of the jakwood and the darker 
tints of margossa, palu and kumbuk. Suriyamara and 
old root-stem wood of the tamarind are beautiful in 
the markings. Abundance of light to reveal the beau- 
ties of carvings and traceries in the building is to be se- 
cured by a large number of windows with beautifully 
carved frames,’ One of these window frames will be a 
reproduction of the stone window from the palace at 
Yarahu. The building is to cost about $30,000. 

The Columbian Rolling Chair Company is now en- 
gaging wollege students for attendance in charge of 
the chairs. e rates fixed by the Exposition authori- 
ties are as follows: For chair carrying one person, 75 
cents per hour, 40 cents per half hour; two persons, 
$1 per hour, 50 cents per half hour; one person, when 
chair is taken for a period of not less than 10 hours, $6 
for the first 10 hours, and 40 cents an hour for the 
time over 10 hours; carrying two persons, $8 for 
the first 10 hours and 75 cents an hour after that. In 
employing men as attendants for the chairs, the com- 
pany are following the instructions of the Exposition 
authorities in giving the first chance to college stu- 
dents. The roll will be completed March 1, and 1,600 
men will then be employed to report for duty May 1. 
The attendants will be furnished with comfortable 
lodgings near the Fair grounds, free of charge, and will 
be paid 25 per cent of their gross earnings, or will be 
paid $1 per day and 10 per cent of their gross earn- 
ings. The chairs will be mounted on bicycle wheels, 





with 14 inch rubber tires and full ball bearings, and 


who furnished him with the description and dimensions! will be the only vehicles allowed in the Exhibition 


“ppeared in your last issue, The second attempt | 


buildings. 


There is to be a monument of coal at the World's 
Fair 50 feet high, 10 feet square at the base, and 4 feet 
square at the top. It is to be exhibited by a Pennsyl- 
vania coal company. It will be constructed in sections 
16 feet long, and put together at Chicago. Pieces of 
coal will be selected that will show, when placed in 
position, all the connecting minerals that are found in 
the mjping of coal. Some parts of the coal will be left 
in the rough state and others will be highly polished. 
One single piece of coal already prepared weighs almost 
two tons, 

Apropos of the cost to visitors for seeing the sights 
of the Exposition, including the entrance charge of 
50 cents, a writer in the Chicago Inter-Ocean expresses 
himself as follows : “In the whole length and breadth 
of the Plaisance are to be about fifty concessions. They 
include everything, from an electric tower, where a 
sightseer is asked to pay a dollar for a ride, to the 
street in Cairo and the Turkish mosque, where the 
prices are gruded from a dime to half a dollar, accord- 
ing to the anxiety of the visitor and the number of 
sights he sees. Beginning at the east end of the Plai- 
sance, one may pay to walk into the Irish village and 
see the natives make butter and lace; then he may 
step over to the electric tower and pay for a ride to the 
top and back. With his head whirling and his pocket 
book getting dizzy, he can come to the Bohemian and 
American glass factories, and pay a quarter for a peep 
at the blowers. Then he comes to the animal show, 
and drops half a dollar to see dogs ride tigers and lions 
drawacart. If these leave him unsatiated, he can find 
two panoramas, a ‘Turkish village with dancing girls, 
a minaret tower filled with curios, a street in Cairo— 
more dances—a Moorish palace and restaurant, the 
Algerian section, the Ferris wheel, the ice railway, an 
old Pompeian house, a Morocco section with balloon 
attractions, and an Austrian village, and last, a village 
of Amazons from Dahomey. Each of these has its 
special features, to which admission is charged by au- 
thority of the Exposition. In most cases the fee is 25 
cents, in some it is as low as 10 cents, and in others as 
high as $1. In all cases the Ways and Means Commit- 
tee derives a revenue of from 20 to 70 per cent of the 
gross receipts.” Finally he arrives at the conclusion 
that with economy the whole may be seen for $15. 

The cars for the intramural elevated railroad at the 
World’s Fair grounds will be 45 feet 11)4 inches iong 
over the platforms, 8 feet 6 inches wide, and have a 
seating capacity of 70. The seats are fixed back to 
back and extend entirely across the cars, a» in the 
ordinary open street cars. The sides of the car are 
closed for a height of about 344 feet, or to the tops of 
the backs of the seats, and are provided with sliding 
doors or gates for ingress and egress. Above this the 
sides are open, but are fitted with drop curtains to 
protect the passengers from the sun or rain. The 
running gear is almost a duplicate of the Manhattan 
and Chicago elevated trucks. The cars are equipped 
with the New York Air Brake Company's special 
brake for high speeds, and the first train of cars hav- 
ing been completed, tests of the apparatus will be made 
in Chicago in a few days. The motive power of the 
road is to be electricity. The motor car carries pas- 
sengers and in many respects is a duplicate of the 
others. In addition to the motors for hauling the 
train, it has an air pump operated by an electric motor. 
The brakeman stationed on the end platform of the 
ear controls the hand brakes, the roller curtains and 
the gates. The cars weigh about 2,200 pounds and are 
lighted by electricity. 


<i> — 
ee — 


Leaky Roofw at Chicago, 

Director-General Davis has issued an order to re- 
lease no more exhibits from bond at present. Cam 
loaded with goods from foreign countries were stopped 
on the tracks at the entrances to several buildings. 
Customs inspectors were cautioned not to allow the 
seals to be broken and to hold the cars until further 
notice. 

This order was the result of protesting against the 
leaky roofs of Manufactures, Agricultural, and Trans- 
portation halls by the foreign commissioners, many of 
whom had commenced to unpack their displays. They 
told Colonel Davis that their exhibits would be ruined 
if exposed tothe rain that ran in torrents through the 
roofs, and demanded that the leaks be stopped at 
once, that they might go on with the arrangement of 
the displays. 

The roof of Manufactures Hall is in a very bad 
condition. The construction department has not been 
able to make repairs since the snow slide crushed the 
skylights, and water rushes through in cascades. With 
the exception of several sections the floor was com- 
pletely drenched lately. In some places water stood 
in pools an inch deep. The exhibitors of half a dozen 
foreign nations and many Americans were compelled 
to quit work. 
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THE order has been given that all the portraits taken 
in her Majesty’s prisons, as records of crimes and crim- 
inals, shall for the future be printed only on platinum 








paper, the object being to secure their permanency. 





FACTORY DRIVING BY ELECTRICITY. 

Although the transmission of power by electricity is 
considered by many engineers to be principally appli- 
which energy is to be carried for 
long distances, yet we are of opinion that, says the 
London Engineer, the day is not far distant in which 
electricity will become a powerful rival to the systems 
of belt, wire-rope, and cotton-rope transmission. The 
great losses which are unavoidably present in t&e last 
named systems are so important that it must be of in- 
terest to take note of any considerable application of 
electricity, either here or abroad, which tends to dimin- 
ish them. The following, concerning the new small 
arms factory at Herstal, in Belgium, puts the matter 
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dynamo of 500 horse power upon the engine shaft. 
The engine had already been ordered, and was to run 
at sixty-six revolutions per minute. A new type of dy- 
namo had therefore to be designed, and the fly wheel 
was done away with, and the plummer blocks moved 
further apart. Even if two dynamos of 250 horse power 
each were used, it would be no advantage, as the work 
must go on throughout the establishment regularly. 
The Société Internationale d’Electricité undertook the 
work in order to compare the efficiency of electrical 
transmission with other kinds; the most eminent 
firms were asked for details as to the power necessary 
at the engine to deliver a given power to the machines, 
but not one would give a guarantee as to the efficiency 
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the motors is 772 per cent. The efficiency of the en- 
gine was guaranteed to be 92 per cent, but tests have 
shown it to be 94 per cent, so that the power delivered 
by the motors is 72°5 per cent of the indicated horse 
power of the engine. If we allow another 4 per cent 
between the motor shaft and the actual counter shafts 
of the tools, we obtain 69°5 per cent. The use of one 
dynamo has been criticised, but two dynamos of 250 
horse power each could not well have been built to run 
at sixty-six revolutions only; and if they could, the 
cost would be £1,200 in excess of that of one large ma- 
chine. There are, however, two commutators, and 
these enable the dynamo to run at half load. A note- 
worthy fact is that, owing to the absence of all belt 


: 


Fig 1—COMPOUND CORLISS DYNAMO ENGINE, AT HERSTAL, BELGIUM. 


very clearly before us. The area covered by the estab- of a mechanical method of transmission. There are traosmission, the power necessary to drive the engine 


lishment is about 19°8 acres in extent. 

The shafting may be conveniently divided into main 
and counter shafts, and if, for example, there would be 
10 per cent loss upon each subdivision of energy, the) 
total loss would be 29 per cent. In all systems of rope | 
or beit driving a single accident may stop the whole 
establishment, and there is an excessive dead weight 
The counter shafts and pulleys them- 
selves weigh 110 tons, and the rest, without reckoning 
belts, at Another great objection to 
ordinary mechanical transmission is the impossibility | 
of extension. When shafts are put ap for 300 horse! 
power, all must be replaced if 450 horse power is to be | 
transmitted. It is obviously best to transmit a large 
part of the power to distant points, and for this nur- 
pose ropes are very cumbersome and inefficient. Be- 
sides the pulleys and shafting, about 30 tons of hang- 
ers, plummer blocks, ete., must be put up. The idea 


to be turned 


least 88 tons. 


in all— 


9 shafts requiring 12 horse power each = 108 
2 shafts requiring 16 horse power each = & 
2 shafts requiring 30 horse power each = 60 


Total, 200 horse power. 
For these the following motors were put in, to be well 
above requirements : 
9 motors of 16 horse power = 144 
2 motors of 21 horse power = 42 
® motors of 37 horse power = 74 


Total, 260 horse power. 
Of these the guaranteed efficiencies were 16 horse 
power—87 per cent; 21 horse power—87 per cent; 37 
horse power—89 per cent ; making 296° horse power 
required ; 2 per cent loss in leads, 5°98; total, 308 horse 
power. 
The efficiency of the generating dynamo is 90 per 


idle is only 28 horse power instead of 40 horse power. 
A great advantage in the shops is that the shafts need 
not be parallel to one another. 
Passing now to the electric machinery itself, we may 
say that the contractors guaranteed an efficiency of 70 
{per cent for the whole transmission, knowing well, 
however, that it would be exceeded. The cables are 
| short, and the total weight of copper in them is 5°14 
tons, so that the loss is only 2 per cent. The motors 
vary in size from 3 horse power to 37 horse power, and 
are of the usual type. The main dynamo was, how- 
ever, the object of careful study, as no ma:hine, we 
believe, has previously been built to run at such slow 
speeds. The Gramme winding was the only type suit- 
able, and the magnet cores had to be made of mild 
steel, as the price of wrought iron was prohibitive, and 
the cast iron would not give good enough results. 
Our illustration, Fig. 2, represents the dynamo and 


was therefore accepted that the whole works should cent, so that the efficiency of the transmission between part of the engine. 


be driven by electricity. It was decided to place one' 


the brake horse power of the engine and the shafts of 


The field magnets are shunt wound, and arranged 
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in a ring consisting of ten pieces bolted together and| port cross bars upon which the plates rest; all are 
having twenty pole pieces. The air space is 0°245/ carefully insulated from the plates, and the latter are 
The magnets were fixed in position, then | covered with paper. 
dismounted to allow the armature to be wound ; this 


inch wide. 


i, 
LF 


alt 


. 


4 > 


Fig. 2.—THE GREAT DYNAMO, HERSTAL, BELGIUM. 


The winding consists of flat wire 0°158 inch by 0°196 


had to be done in position, owing to the size of the ma- | inch, insulated with cotton and shellac. 


chine; the ring was then finally erected. The arma- | layer is wound outside, but there are two layers inside, 
ture was constructed as follows : First a boss was forced | as the wires have to pass between the teeth of the side 
upon the shaft by hydraulic pressure, and a hollow | cas 


saucer-shaped 
casting was bolted 
to each side to 
take the place of 
the arms of an 
ordin&ry fly 
wheel. The eir- 
cumference of the 
castings is formed 
into a hundred 
teeth, and these 
grip the core of 
the armature, 
which is 15°8 feet 
diameter, and 
formed of iron 
plates 0°275 inch 
thick; these are 
Placed side by 
side and make a 
total width of 15°8 
inches; the radial 
length of the 
plates is 5°1 inch. 
This mass of iron 
forms the rim of 
the fly wheel, and 
POssesses am ple 
Weight to insure 


regular motion. 
Through fifty of 
the teeth bolts are 
passed to hold the 
core plates to- 
gether, while the 
vther fifty sup- 
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tings. The whole armature has 2,400 of these wind- 
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ings, and carries two commutators, to which alternate 
windings are attached. 

All the wires were bent to template, and are very 
easily dismounted and replaced. 
ing and bottom of the next on the same side of 
armature are soldered to a copper plate, which 
ducts the current toa bar of the commutator, one bar 
The commutators are 


The top of one w ind 


‘ 
the 


econ 


8:2 feet in dia 
meter. Binding 
wires of phos- 
phor-bronze, 0°059 
inch in diameter 
are used for hold- 
ing the winding in 

Righty 
collect 


position. 


brushes 


the current, and 
these are lifted 
and lowered sim 
uitaneously b y 


special apparatus, 
and the lead can 
be easily regu- 
lated. 
This 


ean develop 2 400 
j 


machine 
amperes at 25 
four 
the 
the 

board, 
efficiency 


volts, and 


eables lead 
eurrent to 
switch 
The 
as previously stat 
ed, is 90 per cent, 
and the density 
of the current is 
1.940 amperes per 
square inch in the 
armature winding 
and 1,000 ainperes 
in the magnet 
windings 

The boss of the 
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armature weighs ten tons, the armature core six tons, 


the side castings eight tons, the copper in the magnets 
If a 
short cireuit should occur in the works, the armature 


two tons, and in the armature 1,320 pounds. 


will be subjected to an action like that of a brake, 
but it will not 
fly wheel. 
bearings, one on each side of the machine. 
sets of cablesare connected in parallel at the switch 
board, where the requisite instruments are fitted up, 
so that the pressure in either half of the machine or in 
the shops can be noted, and suitable cut-outs are!fixed. 

Lighting is effected by 116 are lamps, two in series, 
using 10 amperes, and by 200 16 candle power incan- 
descent lamps) The current for the latter is taken 
from a ring main supplied by 24 feeders, and the total 
loss of pressure is 7 volts when all the lamps are lighted 
at once. The ring and feeders are of bare wire, except 
All the motors are of the Gramme type, 
with two windings. The base plate and the top yokes 
are attached towether in casting to allow of boring the 
interior easily, and the magnet cores are cylinders of 
wrought iron shunt-wound. Carbon brushes are used 
on the motors, and have so far given no trouble. The 
electrician would not be able to occupy his time were 
he has also to attend to the are lamps and 


in cable tunnel 


if not that 
replace their carbons. 


The following is a list of the motors used throughout 


the works, or rather the list of those which were ordered | 


at first 
Horse No. of Guaranteed 
sit thon power motors efficiency. 
Main shop 16 9 87 per cent. 
Wood-working Geparun 21 1 _. 
Forge Fr 2 80 
Stamping and drawing shop. 16 1 a7 
1 m4 
Feed pump 1 be) 
Fans 4 1 sO 
The average efficiency can, of course, be obtained by 


multiplying the number of motors by their respective 
Taking this sum and dividing by the total 
number of motors, this gives 87°2 per cent. 

Eventually the 7 horse power motor was counter- 
tmanded, and a 16 horse power motor put down for the 


= 
eTiciencies, 


polishing shop and one of 21 horse power for the cart- | 


ridge shop. On some of these motors the load is very 
variable, and several are exposed to dust and dirt, so! 
that with 90 per cent efficiency of the dynamos, 98 per| 
cent of the conductors, 87 percent of the motors, the 
net result is 76°6 per cent power delivered. As the! 
lost work in belt driving is practically a constant | 
quantity for all loads, or at least is usually, considered | 
to be, the power required to turn the shafting, pulleys, 
ete., at the normal speed when no work is being done 
on thg machines, it follows that taking 794 per cent 
as the final output in two cases, one of electrical and 
the other of mechanical transmission, we find that at 
a load of 20 per cent the electrical system would still 
give 47°2 per cent useful effect and the mechanical 
nothing at all. From careful experiments which have 
been made in actual practice, it has been clearly proved 
that to drive ali the machines idle needs more power 
than to drive the shops in the ordinary course 
of work; whereas 11 electrical horse power is 
required when driving all the tools idle, only 
about 7 horse power is needed in 
ordinary work, of which 4 electrical horse power 


electrical 


is used to drive the shafts, belts, etc., alone: 
this clearly shows how small a part of the power 
produced by the engine is actually used in_use- 
ful work at the tools. 

Such satisfactory results of the application of 
electricity to factory driving must attract at- 
tention and will doubtless lead to great changes 
in transmission, both in this country and on 
the Whether in the case of large 
machine tools it would not be better to discard 
belts altogether, and supply a 


Continent 


shafting and 
special motor to each tool, is a question which 
must be settled for each individual case which 
may arise ; the current could be switched on or 
off just as easily as the belt is now thrown from 
the loose to the fast pulley, and vice versa. 

We give an engraving from a photograph 
of the engine, which was built by the Société 
Anonyme des Anciens Ateliers de Construction 
Van den Kerchove, of Ghent, and erected by 
them. 

It is designed to develop 450 horse power, but 
gives without difficulty 530. The high pressure cylin- 
der is 19 inches in diameter, the low pressure 32 inches 
and the stroke 5 feet. The number of revolutions is 66 
per minute, with a pressure of 90 pounds. The dynamo, 
as will be seen, is placed between the high and low 
pressure engines, the armature being sufficiently heavy 
to dispense with a fly wheel 

The Compagnie Internationale d’ Electricité, of Liege, 
have put in the electric plant with complete success. 
The regularity in running of the engine is all that can 
be desired, the governor keeping it under perfect con 
trol. Running light the engine indicates 28 horse 
power and loaded 50 horse power, which gives an 


have the bad effect which would be 
produced if the armature did not itself constitute the 
There are, as will be observed, only two 
The two 


efficiency of 947 per cent. The consumption is about 
13°25 pounds of water per horse power per hour. We 
are indebted to the Engineer for our illustrations and 
the foregoing particulars. 


> 
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DUST AND SAND FIGURES ON MEMBRANES, 


T. O’OONOR SLOANEB, PH.D. 





Some attention has recently been excited by what 
are known as dust figures produced on the surfaces of 
vibrating membranes. They are virtually Chiadni 
figures, and the membrane on which they are pro- 
duced can be made to give good results with sand and | 
| lyeopodium Of course, the outlining of loops and | 
| nodes on vibrating membranes is old, but by substi- | 
'tuting for the violin bow usually employed a more) 
active system of obtaining vibrations, very curious and 
interesting results have been obtained. 
| In the cut we illustrate an exceedingly simple ap- 
paratus for this purpose. Over the top of a cylindrical 
| box a sheet of very thin India rubber is stretched, and | 











APPARATUS FOR PRODUCING LOOPS AND NODES 
ON A MEMBRANE. 





| held in place by a rubber band. Around the edge is 


a banc of paper, projecting about half an inch above 
the surface of the rubber so as to form a species of 
fence or wall. A hole in the side of the box admits a | 
tube. If, now, a note is sung into the tube, the India| 
rubber is thrown into vibration with a production of 
loops and nodes whose position varies with the note 
produced. An endless variety of figures can thus be 
formed. 

Lycopodium gives perhaps the most effective results. 
When the experimenter sings strongly into the tube, if 
the lyeopodium has been seattered over the sheet, it, 
begins to gather itself into most peculiar shapes; 
sometimes little circular heaps of it form which are 
maintained in perpetual agitation, the loops and nodes | 
producing the most varied outlines. In the smaller! 





DUST AND SAND FIGURES PRODUCED ON A VIBRATING 


cuts, the three diagrams marked L represent lycc- 
podium diagrams. 

A great point in producing the figures is to cease 
the note suddenly and without changing its pitch. One 
is very apt with cessation of sound to change the pitch 
and produce confusion. If, while the lycopodium is 
on the sheet rubber, the intensity of the sound is in- 
creased, some of the !yeopodium is thrown in the air, 
and if the sound is made strong enough, a perfect 
cloud of the dust is maintained, sharply localized over 
the points of agitation, representing the Chladni 
figures in a very beautiful and interesting manner. 

With sand, three of whose figures are shown in the 
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small cuts under the letter 8, the results produced are 
less impressive, perhaps. At any rate, in precision of 
outline they do not, as a rule, compare with those 
given by brass or glass Chladni plates. Like the lyco- 
podium figures, they give results which surpass those 
of solid plates in complexity and in the prevalence of 
curved outlines. The usual types of Chiadni figures 
can hardly be obtained. 

For the box, any tin or pasteboard box can be used. 
The rubber should be very light, and for even figures 








| should be evenly stretched, but by stretching it with 


different tension in different directions the figures can 
be considerably modified. The appliances are all so 
simple that the experiment can be recommended as 
really a very interesting one. 

One experimenter is said to have produced fixed re- 
lief maps of the curves by the use of plaster of Paris. 
In such cases the note must be uniform and must be 
maintained until the plaster sets hard. 

In old violins dust balls are sometimes found. The 
experiments described give the clew to their formation. 
The vibrating wood of the violin acts to gather the 
dust into balls. The same action can be seen in the 
lyecopodium on the vibrating membrane. 


- 
> 


—_, 
eS 


THE NEW STEEL STEAMER EL RIO. 

This new American steamer, built of steel by the 
Newport News Ship Building and Dry Dock Com- 
pany, recently made her trial trip in this harbor, when 
she attained a speed of 17 knots per hour. The vessel 
has taken her place on the line between New York and 
New Orleans. 

El Rio is a freight vessel of 4,500 tons register and 
of the following general dimensions : 

Length between stem and after side of propeller post, 
880 feet; breadth of beam moulded, 48; depth from top 
of keel to top of upper deck beams of lowest part of 
sheer, 33°9; length over all, 406. 

She has three decks and a partial orlop deck at fore- 
end of forehold. On the awning deck are steel houses. 
She is rigged with two steel pole masts and the neces- 
sary booms for handling cargo, together with steam 
hoisting engines located at the different hatches, to 
work in connection with them. Freight hatches and 
ports are located so as to handie cargo expeditiously. 

The vessel is steered by steam from the forward pilot 
house or by screw hand gear from the after house. 

A steam windlass and steam capstans are provid@d 
for handling anchors, hawsers, etc., as well as a steel 
rope with drum aft for towing. 

She is propelled by a vertical triple expansion en- 
gine with three cranks, placed at angles of 120°. The 
cylinders are 32, 52, and 84 inches diameter by 54 inches 
stroke of piston, working under 167 Ib. of steam, which 
is generated in three double-ended cylindrical steam 
boilers with three corrugated furnaces at each end. 
There are two fire rooms and one smokestack. 

The vessel is lighted throughout by electricity. 

The Newport News Ship Building and Dry Dock 
Company, at Newport News, Va., is one of the 
largest and most fully equipped ship building es- 
tablishments. Several fine vessels of steel have al- 
ready been constructed, and others are in progress, 
Among them are El Sud and El Norte, two 
splendid steamers, each of about 4,500 tons. An- 
other, El Cid, is on the ways, same dimensions 
as El Rio. 

Some idea of the extent of the works of 
this company may be had from the following: 

The ship yard contains 75 acres of land; front- 
age on the water, 2,600 feet ; buildings cover 7 
acres. 

Dimensions of Dry Dock.—Length oh top, 600 
feet; width on top, 130; width on bottom, 50; 
width at entrance, 93; draught of water over 
sill, 25; time required for pumping water out of 
dock, 1 hour and 80 minutes. 

Dimensions of Buildings.—Office building, 3 
stories, brick, 40 x 200 feet; pattern and joiner 
shop, 3 stories, brick, 60 x 300; machine shop, 
iron and brick, 100 x 300; boiler shop, iron and 
brick, 100 x 300; blacksmith shop, 100 x 300; 
bending shed, iron and brick, 60 x 127; framing 
shed, frame, 344 x 270; ship fitters’ shop, iron 
and brick, 60 x 320; ship blacksmith shop frame, 
120 X 208; pipe fitters’ shop, frame, 50 x 208; 
power house, brick, 40 x 130; lumber shed, 2 
stories, frame, 40 x 300; pump house, brick, 
43 x 60; paint shop, brick, 50 x 160; fitting-up 
shop, brick, 50 x 175; stable, 2 stories, brick, 
40 x 60; timekeeper’s house, frame, 50 x 40. 

Piers.—No. 1, ® XK 900 feet; No. 2, 60 x 350; No. 3, 80 
x 350; No. 4, 60 x 550; outfitting basin, 900 « 500. 

Ship Ways.—Nos. 1 and 2, each 400 feet long; Nos. 4 
and 4, each 450; Nos. 5, 6, 7, and 8, each 650. 

The various shops are fitted with machinery of the 
latest pattern, and are capable of handling the largest 
work known in ship building. 

The machine and boiler shops are supplied with 
power- traveling cranes of 50 tons capacity, and the ap- 
pliances throughout the yard for handling materia! 
are of novel design, enabling work to be done with 
dispatch and in an economical manner. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 

CaBLE Grip.—James 8. Patten, Balti- 
more, Md. This is a gripper of simple construction and 
easy to manipulate, which is adapted to grip the cable by 
iateral pressure and drop it vertically when released, 
while the grip can be quickly adjusted to again pick up 
the cable withoat the aid of lifting levers or other addi- 
sional means, When a cross cable is reached, the grip 
automatically lets go its cable, rides over the other cable, 
ind drops into position to again pick up its cable on the 
application of the gripman's lever. The clamp jaws are 
capable of slipping or loosening their hold on the cable 
after they are applied, thus saving frictional wear. 

ELEVATED CABLE RAILRoaD.— Wil- 
iam R. Heylmun, Rich Hill, Mo. According to this in- 
vention, the cars are suspended below the rails, which 
form a duct for the cable propelling the cars. A novel 
means of switching onto side tracks is provided, with 
means for actuating the grip to engage or release the 
able. This road can be setup at a moderate cost on 
een beaches, ete., and is more especially designed for 
pleasure trips, but can be readily arranged to carry 
freight. 





Mechanical, 


MORTISING MACHINE.—Simeon J. 
Hicks, Englewood, Il. This is a machine especially 
adapted to make mortises in the stiles of doors, although 
useful for other purposes. It has a longitudinally reci- 
procating carriage carrying work-holding clamps, a trans- 
verse reciprocating frame with chisels moving above the 
carriage, and a clutch-controlled driving mechanism re- 
ciprocating the frame and carriage. The machine is de- 
signed to perform its work very nicely and rapidly, the 
mortising chisels operating from both sides of the work, 
while the article to be mortised may be quickly placed 
and removed. 

SuPPORTING JOURNAL BoxsEs.—J. 
Friedrich Hey, Strasburg, Germany. The bracket or 
hanver is provided with a disk having a circular recess, 
while the bearimg support is provided with an eccentric 
disk or flange having an offset projecting into the recess 
of the disk of the bracket. A ring clamp secured to the 
bracket engages the front face of the eccentric flange or 
disk. The device is simple and durable, and permits of 
a wide range of adjustment. 





Agricultural. 


® PLow.—Agustin M. Chavez, Mexico, 
Mex. This is an improvement in plows whose beams 
are attached at their front ends to a truck or wheeled 
frame. A stirrup is adapted to be attached to the straight 
section of the plow beam, and by sliding this stirrup 
toward the rear curved portion of the beam, the plow- 
share may be made to enter the ground more or jess 
deeply, the nearer the stirrup is carried to the share the 
deeper being the furrow. In connection with the plow a 
sod cutter is employed, clipped upon the* plow beam in 
such a manner that the turner will be adjustable. 
Stock WATERING Dervice.— Anson 
Carey, Ashland, Neb. This is a device for watering hogs 
and other stock, and consists of a trough with a water 
supply pipe in its rear, a gravity lid or nose gate hinged 
in its rear being adapted to close down on the trough, and 
having an upwardly and outwardly inclined lip at its for- 
ward end arranged, when the lid is down, to leave the top 
of the trough open in front. A stopper to the supply 
pipe is pivotally connected with the hinged nose gate for 
operation by the latter in both directions. According as 
the nose gate is raised is the flow of water to the trough, 
and the animal always has a fresh supply of water, but 
none is wasted, the flow stopping when the rose gate 


Closes itself. 





Miscellaneous, 


Wino WuHEEL.—Benjamin J. Sykes, 
Sykesville, Pa. This invention relates particularly to 
improved connections between the power shaft and 
plunger rod, facilitating the utilizing of the power of two 
wheels simultaneously, and equalizing any difference of 
speed between the wheels, preventing jerking or binding 
upon one side of the plunger rod. The construction is 
such that the entire machine is designed to be perfectly 
balanced, thus having great strength and durability. In 
operation, one of the wheels is tarned to face the wind, 
and the back of the other wheel corresponds with the 
face of the one in the wind, the wheels revolving simulta- 
neously in opposite directions. 


VEHICLE SEAT —Jacob Ruch, Mount 
Eaton, O. This invention provides improved connections 
between the seat and the vehicle body. The seat has a 
hinged back, and a crank rod mounted on the under side 
of the seat has arms pivoted to its cranks and secured to 
the seat back, a lever being secured to the crank rod and 
4 fastening device to fix the position of the lever. The 
seat is especialy adapted for two-wheeled vehicles, the 
position of the seat back being readily shifted to make 
the seat easy, and also for its adjustment to bring the 
Weight of the load in the right position in relation to the 
Wheels, thus enabling the vehicle to be properly balanced, 
80 that it will ride and draw easily. 


DISINTEGRATING BrrumMINous Rock. 

Ben Hager, Salt Lake City, Utah Ter. This is an ap- 
paratus especially designed for disintegrating rock or dry 
‘sphaltum, and the kettles in which the material is 
placed have each a stationary grate, between the bars of 
which oscillating bars are made to swing, a steam pipe 
delivering steam beneath the grate while another pipe de- 
livers steam above the grate. As the steam disintegrates 
‘he axphaltum the oscillating bars force it down to the 
bottom of the kettle, from which it may be drawn out as 
desired, the operation being p f bly ded cn fe two 
connected kettles, so that the work is ti 


Post Hote Digeer.—John Tipton, 
Hymera, Ind. This device has a cyli irical body of iron 
°F Steel, with its lower edge notched and beveled to form 
“utters, and within the cylinder is an adjustable or slid- 
ing disk having a centr opening, the disk being rigidly 
Attached to a rod, which extends upward, and ends in a 
‘ing surrounding the handle, When the digger is forced 
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into the ground, the dirt is tamped inside the cylinder by 
the operator pressing with his foot upon the ring, thus 
forcing the disk down upon the dirt, and enabling the 
latter to be lifted with the digger out of the hole. 


FLooR CLAMP.—Mathias Lutgen, West 
Bend, Ia. This device has a base plate carrying a lever, 
and means for fulcruming the body of the implement 
on a joist, a rocking dog being movable with the plate in 
response to the throw of the lever, the latter serving to 
rock the complete implement on its fulcrum. The de- 
vice greatly facilitates the clamping and pressing up of 
the boards of a floor while it is being laid, to close the 
joints between the bvards, and provide for nailing the 
boards while so closed and held one against the other. 


FEence.— William P. Sharp, Lowell, 
Kas. This is a fence designed to be conveniently set up 
and taken down, and is well adapted for use upon even 
as well as upon uneven ground. It consists principally 
of supports and panels, the supports being formed of two | 
posts crossing each other near the upper end and con- | 
nected at about the middle by a cross bar. The panels | 
have at each end a post or batten, to which are secured | 
longitudinal rails adapted to engage the supports, the ad- 
jacent panel posts being connected with each other at | 
their upper ends by a link. 


SUPPORT FOR BRACKET TABLES.— 
John N. Tiffany, San Diego, Cal. A novel, convenient, 
and substantial support is provided by this invention for 
asmall table top that may be adjustably attached te a 
chair or bedstead for the use of an occupant, affording 
means for holding an open book at any desired angle be- 
fore a reader, and projecting the book support over the 
bed or the chair, as may be desired. The table top is | 
also available to hold writing materials and to write upon. | 
When not in use the support may be packed together in | 
compact form. 

SasH FasTENER.—Emanuel and Henry 
8. Ensminger, Bloomington, Ill. This is a cheap lock, 
quickly applied to any window, so that it cannot be acci- 
dentally unlocked by the rattling of the sashes. The in- 
vention is an improvement upon a former patented in- 
vention of the same inventors. The latch is pivoted on 
the top of the lower sash, and a spring concealed ina 
transverse recess in the under side of the latch engages a 
stud to press the latch normally inward to !ock the 
sashes. The sashes may be held at any desired height, 
or the lower sash may be raised and held as desired with- 
out moving the upper sash. 


FoLtpine TaBLe.—John C. and Hiram 
A. Carl, Allentown, Pa. This invention provides an ex- | 
tremely cheap and simple table to which any kind of a 
table top may be applied, which may be extended when | 
desired to form a Jong table or an ironing table, or be 
folded into small compass to make a neat and compact 
stand. The table, whether extended or folded, is very 
strong, and the invention covers various novel features 
of construction and combinations of parts. 


Hanp Stamp.—Samuel A. Harrison, 
New York City. This is a registering or counting stamp, 
which will positively count every impression and dispiay 
the amount so that it may be easily read. Its construc- 
tion is simple, and such that it is not likely to get out of 
repair, and it may be conveniently reset whenever neces- 
sary or desirable. The dial isin a glass-covered case in 
the top of the handle, and the hands are moved every 
time the stamp is pushed down to make an impression. 


‘Lap Rine@.—George Bobb, Yokena, 
Miss. According to this invention the two members of 
the ring are connected by a loose universal or swivel 
joint, which adapts it to be easily and quickly applied to 
or detached from single and double trees, chain links, 
etc. The ring thus made is very strong and durable, 
since the joint between the two hooks is not formed by 
aid of a pin, rivet, or pintle, as usual in such devices, 
but by circular eyes, which are integral portions of the 
hooks. 











Designs. 


HEAD FOR Fur CoLLARs.—Bernard 
Cohen, New York City. This design represents an ani- | 
mal’s head, to be used as an ornament, a rib-like figure | 
being produced in relief upon the muzzle and extending | 
around the edge of the mouth, and the curved tongue 
lying upon the under jaw. 

RuG@ FASTENER.—George B. Shellborn, 
Montgomery, Ala. This fastener is a triangular-shaped 
body, having concave edges and tapering extensions pro- 
jecting at right angles from the body, one of the exten- 
sions projecting oppositely to the other two. 

HEEL oR SOLE PLATE.— George J. 
Davison, Richmond, Va. The leading feature of this 
design consists in the shape and ornamentation of the 
completed article, of segmental shape, and with V- 
shaped openings with prong-like projections. 

Norr.—Copies of any of the above patents will be 
farnished by Munn & Co., for 25 cents each. Please 
send name ofthe patentee, title of invention, and date 
of this paper, | 
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NEW BOOKS AND PUBLICATIONS. 
AIDE-MEMOIRE PRATIQUE DE PHOTO- 
GRAPHIE£. Par Albert Londe. Paris: 
J. B. Bailliere et Fils. Pp. 337. 
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number of suggestions of what people might invent, and 
many of them seem exceedingly well put. Exactly what 
he means by the following “ tip,’ however, is not very 
clear: “The chemist who will make from cotton seed 
either a drying or a non-drying oil should not want for 
cash if he manages his affairs properly" (pp. 21, 22). Ex- 
actly how this isto be considered a tip to inventors is 
not clear. The advice on perfecting and developing pat- 
ents and on selling patents makes very good reading. 


MARKET GARDENING AND FARM NorTEs. 
Experiences and observations in the 
garden and field, of interest to the 
amateur gardener.trucker and farmer. 
By Burnet Landreth. New York: 
Orange Judd Company. 1893. Pp. 
iv, 215. Price $1. 

The subject of truck farming farming in this work 
seems treated thoroughly up to date. The author is not 
restricted in his knowledge to American gardening opera- 
tions, but he is able to contvast American processes and 
customs with those of other iands. This gives the work 
an international character which makes it really attrac- 
tive reading- We believe that it should be in the hands 
of every enterprising cultivator of vegetables. 
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The charge for Insertion wnder this head is One Dollar a line 
Jor each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early us 
Thursday morning to appear in the following week's issue 





Acme engine, 1to5 H. P. see adv. next issue. 

“U. 8.” metal polish. Lndianapotis. Samples free. 
Improved tron planers. W. A. Wilson, Rochester, N.Y. 
Patent Open-Side Planing and Shaping Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Lathes 20'' swing, planers %’' x 24"', at special prices. 
F.C. & A. E. Rowland, New Haven, Conn. 

Have you tried “aluminum Babbitt metal”? Write 
A. W. Cadman Mfg. Co., Pittsburgh, Pa., about it 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudg % Columbia St., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N.Y. See ady., page 174. 

Screw machines, milling machines, and drill presses, 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity. 1 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 








How to MANAGE THE Dynamo. A 
handbook for ship engineers, electric 
light engineers, and electro-platers. 
By 8. R. Bottone. 
millan & Co. 1893. Pp. 63. Price 
60 cents. 


This very short treatise is designed as a handbook for 
ship engineers, electric light engineers, and electric 
platers. It is elementary,therefore, and quite practical in 
its treatment. Of its 63 pages, 17 are devoted to defini- 
tions, so that altogether the amount of matter given is 
not very large. It has no table of contents, but has an 
index adequate for its size. 


THE “PRACTICAL ENGINEER” POCKET 
Book AND DiARy. 1893. Edited b 
W. H. Fowley. All rights need. 
Second edition. Technical Publish- 
in Company, Limited, London. 
John Heywood, Manchester. Price 
60 cents. 


In addition to very numerous horse power tables, notes 


on heat, waste of materials, and the usual data given in 


works of this character, a memorandum diary is found, 
making the work a useful compact companion for the 
civil or mechanical engineer. 

("Any of the above books -nay be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


MARCH, 1893, NUMBER,—(No. 89.) 





TABLE OF CONTENTS. 


1. Elegant plate in colors, showing an attractive dwell- 
ing at Springfield, Mass. Floor plans and perspec- 
tive elevations. Cost $9,750 complete. E. L. 
Chesebro, architect, Springfield, Mass. 

2. Plate in colors showing the residence of the Hon. 
John J. Phelan, at Bridgeport, Conn. Two per- 
spective views and floor plans. Mr. A. H. Beers, 
architect, Bridgeport, Conn. An excellent design. 
Cost $6,000 complete. 


3. A dwelling at Springfield, Mass., erected at a cost of 
Perspective views and floor 


$4,000 complete. 
plans. Messrs. Granger & Morse, architects, Spring- 
field, Mass. A model design. 

4. A cottage erected near Brighton, Mass., at a cost of 
$2,800.. Floor plans, perspective view, etc. A. W. 
Pease, architect. 

5. Engravings and floor plans of a residence at Green- 
wich, Conn. A beautiful design in the Colonial 
style of architecture. Mr. W. 8. Knowles, archi- 
tect, New York. 

6. A dwelling recently erected at Brookline Hills, Mass., 
at a cost of $5,300 complete. A picturesque de- 


sign. Perspective elevation and floor plans. | 


Messrs. Shepley, Ruton & Coo idge, architects, 
Boston. 

7. Sketch of a tasteful design for a three-family cottage, 
to cost about $4,500. 

8. Plans and elvations of an English cottage of quaint 
and pleasing design. 

9. View of the Fifth Avenue Theater, New York. A 
splendid example of modern architecture in the 
style of the Italian Renaissance. Together with a 
portrait and biographical sketch of Francis H. Kim- 
ball, architect, New York City. 

10. Misscellaneous contents : Paving estimates.— World's 
Fair items.—Painting the World's Fair buildings.— 
Drawing instruments for colleges, etc., illustrated. — 
A tasteful fireplace design, illustrated.—An improv- 
ed steel spring hinge, illustrated.— Vegetable growth 
in water mains.—American machinery in London. 
—A foot radiator valve for hot water radiators, il- 
lustrated.—New tin plate plant.—An improved fur- 
nace, illuctrated.—Cincinnati woodworking ma- 
chinery.—An improved door hanger, illustrated.— 
A big heater company. 





by George E. Plumbe. Ninth year. ! 
Issued by the Chicago Daily News 
Company. Pp. 424. Price 2 cents. 
From the Chicago Daily News we have received its 
almanac. It is a work containing in excellent shape the 
exhaustive data now found in the different newspaper 
almanacs. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazine oF ARcHITEO- 
rvre, richly adorned with elegant plates in colors and 





Tres To Inventors. Telling what in- 
ventions are needed, and how to per- 
fect and develop new ideas in any 
lines. By Robert Grimshaw. New 
York: The Practical Publishing 
Company. 1893. Pp. 84. Price $1. 

Dr. Grimshaw is well known as a very brightand 


of this work have won for it the Laregst CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. 
MUNN & CO., PuBLisHErs, 
861 Broadway, New York. 





graphic writer. Ip chese hints to inventors he makes a 


New York : Mac- 


Steam engine, electric motor, and dynamo castings. 
Send stamp for catalogue. C. A. Sturtevant, Hartiand, 
| vt. 

For Sale—Patent on improved mine cat. See iliustrated 
| notice on page 180. For terms and particulars address 
| Homer Durand, Starkville, Col. 

To Let-—A suite of desirable offices, adjacent to the 
| Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 3441 Broadway. New York. 

Hydrocarbon Burner (Meyer's patent) for burning 
crude petroleum under low pressure. See adv. page 
| 381. Standard Oi) Fuel Burner Co., Fort Plain, 8. Y. 


Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Uneoualed facilities Jas. J. 
McKenna & Bro., 424 and 426 Hast 28d St., New York. 

For Sale—New 5 horse power upright engine, 5’ x 
cylinder and 3 x 5 ft. boiler, uprieht, new. All guaran- 
teed. Spot cash, only $181. Wm. C. Codd, Baltiwore, Md, 

The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins, 
By mail, $4; Munn & (o., publishers, #1 Broadway, N. Y. 

For the original Bogardus Universal Kocentrie Mill, 
| Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, %to % Rodney &St., Brooklyn, N. Y. 


Canning machinery outfits complete, oi! burners for 
soldering, air pumps, can wipers, can testers. labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Will sell or lease foundry and machine shop, with 
tools and stock. Good water power. No steam required. 
Rare chance for general or special work. Box 2), Mil- 
ford, Del. 

Competent persons who demre agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, i 
Broadway, New York. 

For Sale—Electro-plating dynamos. Three 12 inch 
Weston for siiver or nickel, one & inch Weston for sil- 
ver, and one American Giant No. 4. Address Crane & 
Breed Mfg. Co., Cincinnati, Ohio. 

Any Manufacturer 
of hardware ur machinist’s specialities, desiring to be 
represented in New York City or vicinity, will find it to 
his interest to address E. J. Hassey & Co., ® John Street, 
New York. We are centrally located, active workers 
| and can furnish best of references. 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany ali letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 
References to former articles or answers should 
give date of paper and page or number of question. 


Enquiries not answered in reasonable time should 
repeated ; correspondents wil! bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientific American Supplements referred 


to may be had at the office. Price 10 cents each 
Books referred to promptly supplied on receipt of 

| . es 
Minerals sent for examination should be distinctly 


marked or labeled. 





(4787) G. W. V. asks how to make a La- 
lande oxide of copper battery in the cheapest way posel 
| ble. I heard that they could be made of tin tomato cans. 
| A. See SUPPLEMENT 792. 


(4788) F. T. G. asks: If one heat unit 
raises the temperature of one pound of water one degrec, 
| how many heat units will be required to raise the tem- 
| perature of one cuvic foot of air one degree? A. Onc 
heat unit will raise one pound of air one degree. One 
pound of air at sixty degrees is equal to thirteen cubic 
feet. Then one-thirteenth of a heat unit will heat one 
cubic foot of air one degree. 

(4789) F. W. Q. asks whether he can get 
the same amount of electricity from a battery by iimers 
ing the zine half way into the solution instead of all 
the way ; as, for instance, in the Grenet battery described 
in Screnttvic AMERICAN SupPLEMENT, No. i157. A. By 
immersing the zinc one balf way into the solution, you 
will get less current than you will if it is entirely sub 
merged ; the electro-motive force, however, will be the 
same in both cases. 

(4790) A. P. J. asks what wash or pre- 
vention, if any, may be used to arrest powder posting ina 
chestnut bookcase. Fine powder issuing from small holes 
in the shelves is a constant annoyence. Reply by Prof. C.V. 
Riley.—Without having seen specimens a? fhe author of 
the injury described by your correspondent, it is impoasi- 
ble to definitely determine the insect which ie injuring 
his chestnut bookcase. There are several coleopterous 
insects of the family Ptinide which are notorious as in 








festing the hard wood used in the manufacture of desks, 


i 








hoasehoid furniture, the handles of various implements, 
etc., and there are known as powder post beetles. Some 
of these belony to the genus Lyctus, of which L. striatu- 
tue la known tw do similar injury to thet described. 
These beeties are, however, more often found working 
outdvors, and the damage may be done by another com- 
mon Ptinid beetle, the Sifodrepa panicea, which more 
oftea affects woods indoors and made into cabinets. The 
presence of these insects is always indicated by small cir- 
cular holes, Unrough which the beeties have entered the 
wood, or by small heaps of the dust which is pushed out 
by the burrowing larve. The beetles are «mall, of a 
brownish color, and their larve are small, six-legged, 
somewhat hairy, yellow ish-white grubs, with their bodies 
more or jess curved toward the extremity. Wood once 
thoroughly infested by the beetles or lave is beyond re- 
demption ; but in the case of the beginning of the injury, 
or af a preventive, washing, and if possibile soaking, the 
wood in kerosene will act as a preventive and also de- 
stroy the beetles and larve as far as the oil penetrates. 
Where the wood is of such a nature that it can be sub- 
mitted to stove or kiln heat without damage, it may be 
thus disinfected. 

(4791) C. G. writes: I notice in ScrEN- 
Tir Amenican of March 4 acutof a storage battery. 
Do I understand you as meaning that there are no zinc 
plates uved atall? Is it simply sheet lead plates coated 
with red lead * Do | use same connections to charge bat- 
tery as discharge it’ Must the cell be air tight? How 
shall I know when it is charged * What book can I get 
to give me good knowledge on storage system complete ? 
A. There are several different types of storage batteries. 
In many of the types both plates are formed of lead ; no 
zinc is used, and the lead plates are coated with red lead. 
The eame connections are used fur charging and discharg- 
ing the battery. The ceil should not be air tight, as gases 
or vapors are generated which require a way of escape. 
For information on charging and using batteries, etc., we 
refer you to Salamon’s “ Electric Light Installations,” 
price $2. 

(4792) G. A. R. asks: Whatis meant by 
“ampere hour,” so often referred to in battery circulars / 
Does it mean that the «apacity is say (in a 50 ampere hour 
cell) 0 amperes for 1 hour, 1 ampere for 5) hours, or 10 
amperes for 5 hours, ete.? Where can | obtain directions 
for making gas out of coal on a smaii scale, and the puri- 
fying of the same, storage, tanks, etc.? What power 
would a 6 foot windmill of the “alr motor” pattern 
develop’ A. One ampere hour is 1 ampere of cur- 
rent flowing for! hour, one-half an ampere of current 
flowing for 2 hoars, one-tenth of an ampere flowing for 10 
hours. On the other hand, 10 ampere hours may be 1 
ampere for 10 hours or 10 amperes for 1 hour. We think 
of no emall work on the manufacture of gas. We can 


refer you lo“ Gas Works : their Arrangement, Construc- 
tion, Plant, and Machinery,” by F. Coiyer, price by mail, 
$8. The windmill to which you refer will probably aver- 
age about one-haif horse power 

(4798) O. J. asks: 1. In making fluid 


for bichromate batteries, do you add the sulpharic acid 
to water the firet thing and then the hichromate potassium 
or bichromate potash to water and then snlpharic acid * 
A. The correct way to make the bichromate solution is to 
diasoive the bichromate first and afterward slowly add 
the sulphuric acid. 2 A recipe for a good luminous 
paint. A. For information on lawinous paint, we refer 
you to Surriemenr 407. 3 le there any action on the 
zine jn a dichromate potash battery when the circuit is 
open? A. In the Puller and Baneen batteries there is 
scarcely any action on the zinc when the battery is not in 
use ; bat ‘n plunging batteries the zinc, if left In the ao- 
lution, bs anon destroyed. 


(4704) A. B. writes: I built the dynamo 
chown in Surriement 6). [sed it about three weeks 
on an are light, when it burned out. Tried resistance in 
ecirenit, bat it heated just the seme and dimmed the light. 
Do are light machines heat more than incandescent ma- 
Have a pair of fleld magnets like those shown 
in Scrriemewr 000. Can't I make a two horse power 

wachine by making the following changes? Place a 
piece of iron one-half inch thick between the polar yokes 
where the pole pieces are bolted together) and face off 
the bottom of the poles, and add an inch thickness to 
each one, and then bore out to about 44§ Inches, taking 
care to throw the hole as mach down as powmible. The 
object of the pleces is to save stock. I would then wind 
ten layers of No. 16 wire on each pole in five pieces, each 
piece forming two layers, and add a shunt of fine wire on 
the outai¢e, making a compound winding. Am sure the 
field could be made strong enough this way, even for a 
three horse power machine. What «ize wire should I use 
on armature say for about @ volte? and how many coils 


chines * 


ought there to be’ Would there be any advantage in 
making the rings with four holes on the sides for ven- 
tilation? A. In regerd w your are light, we would sug- 


geat that you adjust the lamp so as to give a longer are, 
thus increaslug the resistance of the circuit. If this does 
not prevent the overheating of the armature, add 15 or 20 
ohm resistance to the circuit and ran the dynamo at a 
little higher speed. There is no reason why an arc light 
machine shoald heat more then an incandescent one if it 
is constracted for are lighting. You could arrange your 
field magnet for « larger armatare in the manner pro- 
powel. We cannot, without considerable calculation, 
furnish you the informstion you desire for the winding of 
your new armature. Probably your readiest way of get- 
ting at the matter le t see a machine of about the size 
desired and get your measurements from that. There 
will be an advantage in making ventilating holes in the 
armature, previding you do nut cat out too mach metal. 


(4795) F. B. asks whether England or 
the United States produces the largest amount of steel 
now. A. The United States now produce the largest 
amount of steel, to wit, for 1900, 3,500,000 toma, Great 
Britain 3,250,000 tons 


(4796) H. A. asks: 1. What are the rules 
for finding the pitch of a'propeller wheel ? A. The pitch 
is obtained by maitiplying the cireumference in feet or 
inches by the cotangent of the angle of the blade with the 
center line. Or take the angle by opening a folding rule 
on the edge of the blade and in line with the shaft aft. 
Lay off two lines at right angice and place the angle of 
the rule on one line at a distance of the circumference of 
the wheel from the line representing the center of the 
shaft and extend the line represented by the opening of 
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was taken in. 2. Does it require more power to run & 
boat at a certain rate of speed with a small propeller 
wheel than with a larger one? A. Yes. Propeller 
wheels should be as large as possible to run in solid water 
for economy. 8. How much pitch should a propeller 
have which is 14 inches in diameter, and how many revo- 
lutions should it make a minute to give a speed of 6 miles 
an hour to a shell boat, 16 feet long, with a very sharp 
bow, the boat weighing 230 pounds ? A. A I4inch screw 
for a boai with fine lines should have 90 inch pitch and 
make 275 revolutions per minute for 6 miles per hour, al- 
lowing 20 per cent slip. 4. When the pressure in a 
boiler is up at a certain point, say 70 pounds, does it re- 
quire more fuel to keep it there than at a lower point of 
pressure’ A. The amount of fuel required to keep the 
steam at a specified pressure depends entirely upon the 
power used. It takes more fuel for a given power at the 
lower pressure. 

(4797) J. G. C. says: Will you please 
give a recipe for a paste that | can use on the face of a 
photograph, so I can mount the print face down on glass, 
something that will not discoior the face of the print and 
is not costly ’ A. To mount prints on glass follow the di- 
rections given by J. E. Dumont; that is, take 4 ounces 
gelatine and soak half an hour in cold water, then place 
in a glase jar, adding 16 ounces of water; put the jar in 
a large dish of warm water and dissolve the gelatine. 
When dissolved pour into a shallow tray. Have your 
prints rolled on a roller, albumen side out ; take the print 
by the corners and pass rapidly through the gelatine, tak- 
ing great care to avoid air bubbles. Hang up with clips 
to dry ; when dry, squeeze carefully on to the glass. The 
better the quality of glass the finer the effect. From “ The 
Scientific Ameriean Cylopedia of Receipts, Notes and 
Queries.” 


(4798) A. 8. writes: I would like to 
make a steam whistle, 12 inches diameter. What would 
be the proper length and what would the proportions be 
for a whistle one octave higher in tone than the 12 inch * 
A. A 12 inch whistle is usually made from 2 to 24 inches 
high. For an octave make the whistle about one-half the 
volume, subject to corrections for thickness of metal. 


(4799) B. & T. ask: What will take off 
lampblack that is used in mortar and has got on the face 
of the brick * Our mason used muriatic acid and then 
put on linseed oi]. What will clean it, if anything? A. 
Rub with a piece of pumice stone or sandpaper. 


(4800) F. M. W. and others ask for a ce- 
ment for use in making aquariums. A. Litharge, fine, 
white, dry sand, and plaster of Paris, each 1 gill; finely 
pulverized resin, 44 gill. Mix thoroughly and make into 
a paste with boiled linseed oi] to which drier has been 
added. Beat it well, and let it stand four or five hours 
before using it. After it has stood for fifteen hours, how- 
ever, it loses its strength. Glass cemented into its frame 
with this cement is good for either salt or fresh water. It 
has been used at the Zoological Gardens, London, with 
great success. It might be useful for constrncting tanks 
for other purposes or for stopping leaks. Or take linseed 
oll, 8 ounces ; tar, 4 ounces ; resin, 1 pound ; melt to- 
gether over a gentle fire. If too much oil is used, the ce- 
ment will run down the angles of the aquarium. To ob- 
viate this it should be tested before using by allowing a 
small quantity to cool under water. If not found snffici- 
ently firm, allo ¢ it to simmer longer or add more tar and 
resin. The cement should be poured in the corners of 
the aquarium while warm (not hot). This cement is pli- 
able, and is not poisonous. Paraffine applied to the bot- 
tom, If it is of wood, will make it waterproof. Have the 
wood dry and very hot ; rub the paraffine in thoroughly. 

(4801) B. W. P. says: Will you inform 
me whether any kind of grapes may be used to make 
raisins? A. No. The Muscatel is the principal grape 
grown to make the raisin, and its flavor excels that of all 
other varieties. For many years Malaga, Spain, has pro- 
duced the best fruit, and previous to the introduction of 
Muscatel cuttings into California, our supplies were 
brought from that port. There is a difference of opinion 
in regard to the quality of the fruit produced in Malaga 
and California, the people in the far West claiming the 
latter to be superior ; but unbiased experts consider the 
former superior in flavor, richer in sugar, more tender, 
and larger fruit. 


(4802) H. N. says: I want to know what 
will be the pressure per square inch when air is com- 
pressed to one-half ite natural bulk or size. Also what 
the pressure when pressed to one-third of ite natural 
balk. Would there be any difference if the quantity were 
large or small? A. For ordinary practical purposes, if 
the air is to be measured ata uniform temperature (iso- 








| thermal compression), and calling the atmospheric pres- 


sure equal to 15 pounds the formula, pressure x volumes 
— pressure = the pressure of compression. Taking your 
inquiry, 15 x 2 = 30 — 15 = 1S pounds pressure and 15 x 
3 = #& — 15 = 98 pounds pressure. This will not be the 
pressure at the instant of compression, because the heat 
generated by compression expands the air, and at the mo- 
ment of leaving the cylinder it may have a pressure of 20 
pounds in the first case and 50 pounds in the latter. With 
water-jacketed cylinders, much of the heat of compres- 





sion is absorbed and the final pressure drops nearer to the 
isothermal line. See Screnrrric AMERICAN SUPPLE- 
MENT, No. 799, on alr compression. 


| (4808) N. G. writes: About twelve miles 
from here is a very large spring. I think it must be 
about one thousand feet higher than this place. A 
mountain (or hill) higher than the level of the spring lies 
between us. Which do you think would be the best and 
cheapest means of conveying water to this city—by 
siphoning it from that «pring, over the hill to a reservoir 
here, or by pumping it with steam from a river that runs 
thrvagh this place to a reservoir about one mile distant? 
Also please tell me where would be the best place to send 
my son to geta thorough knowledge of machinery, both 
steam and electric. A. If the flow from the spring is 
large enough for your city supply, it will be the best 
and cheapest water supply, considering be expense of 
pumping. A siphon of 10 or 15 feet lift might be made 
available, but will have to be often relieved of accumulat- 
ing air. For siphon, any height above 15 feet could not be 
made practicable in so long a line of pipe. You do not 





give details enough for the best advice. It is worth your 
while to have a survey made as to the whole grade and 
ascertain whether a detour could be made for a gravity 
flow. If the water in the river is good, « large ram with 
a fall of 4 or 5 feet would make an economical water sup- 


Haute, Ind., is one of the best schools in mechanical and 
electric engineering in the West, also the Vanderbilt 
University, Nashville, Tenn. 

(4804) J. E. 8. writes: 1. I have a well 
140 feet to water, which is inexhaustible. By going 40 
feet deeper we find dry sand, which absorbs all the water 
unless plugged below the water line, or we stop drilling 
before we get through a very hard rock that lies directly 
on top of the dry sand bed. Can I raise the water with a 
hydraulic ram * Give instructions for putting in. If not, 
is there an automatic apparatus that will raise the water? 
A. You cannot raise water from bored well with a 
ram, unless by enlarging it, you can sink a pipe through 
to the absorbing stratum below, to carry off the water 
used to work the ram and create the necessary pressure. 
There are oil and gasoline engines and air engines used 
for pumping water from wells. They all require care. A 
windmill will] be the best automatic machine. 2. Does 
the moon revolve on an axis as the earth does? If so, 
why is it the same spots face us all the time? A. The 
moon makes one revolution on her axis in the same time 
that she makes one revolution around the earth, and that 
is the reason why the same parts face us all the time. 3. 
What shades the moon or causes its different phases ’ A. 
It is the reflection of the sun's light on the moon that 
makes her appear to vary inform. 4. How near has 
any of the heavenly bodies ever been to the earth, and 
what is the nearest to the earth at present ’ A. The moon 
is the nearest heavenly body. She is 240,000 miles dis- 
tant from the earth. 5. What body or bodies will cause 
the eclipse of the sun April 16 and October 9, and their 
distance from the earth? A. The moon coming between 
the sun and the earth produces an eclipse of the sun. 


(4805) C. M. H. says: I have a steam 
vacuum irrigating pump which draws water through an 
8 inch pipe from a river 18 feet below. My supply pipe 
now runs diagonally from the pump into the stream, and 
as the pump is set some distance back from the edge, the 
supply pipe is necessarily 54 feet long. Will the lift of 
the water be less if I cut a ditch from the river to a point 
directly underneath the pump and run my pipe vertically 
down? If so,how much less will be the weight of the water? 
A. The weight of the water in the suction pipe is due 
to its vertical height only. There will be no difference in 
the pull of the pump due to the two positions alone. The 
vertical pipe will have leas friction than the inclined 
pipe, as w ll as leas volame, and will require less power 
to overcome its inertia at the change of stroke in the 
pamp, unless the vacuum pump is of a kind that will 
keep the water in the long suction pipe under a constant 
and equal velocity. As this is doubtful, and the possi- 
bility that the friction may add a foot, more or less, to 
the suction head, we advise the open ditch and vertical 
suction. 

(4806) E. J. A. writes: We have a build- 
ing 16 feet square, 16 feet posta, tight. We wish to place 
steam pipes in this for the purpose of drying slack bar- 
rel heading. We would ask: Our boiler is 2% horse 
power. Engine uses (develops) but 5 or 8 horse power. 
Will that not leave boiler steaming capacity to make 
plenty of steam for this size kiln? We have excellent 
fuel. Boiler and engine are about 60 feet from kiln 
building. Will we losc mach heat, piping this distance, 
if we lay pipe in ground, using asbestos packing? What 
size pipe, to use live steam, would we need, and how many 
feet, in building, to develop all the heat possible, as there 
is not mach danger heating the material too fast or too 
much, so as you don’t burn it up? Do you think it prec- 
tical to use steam for drying? We want to develop 150° or 
160° of heat in kiln if we can. Boiler, pressure 80 pounds. 
A. You can make a good drying room with the spare 
steam that you have, without waste of heat. The 
steam pipe should be thickly felted and the line under- 
ground laid in a box 8 inches clear inside, with 144 inch 
pipe well felted and supported in the center. Pipe 
in the drying room should be in flat coils under a lat- 
tice floor, 2,000 feet of 1 inch pipe, laid in sections so 
that it will clear iteelf of water. The heading should be 
piled in racks above the floor. The condensed steam 
should be led back, through a pipe in the box and returned 
to the boiler. 


(4807) W. T. P. writes : I would like in- 
formation how to build a breast or current water wheel 
and to gear same to run centrifugal pump. I want to 
raise anywhere from twelve hundred to twenty-four hun- 
dred gallons per minute of time fifteen feet bigh for irri- 
gation purposes. I want to know the length of wheel 
and diameter and how to gear wheel so it would adjust 
itself to rise and fall in river and how to prevent drift 
from injuring wheel in river. I have abundance of water 
in'river to get the power, if I could get some way to 
utilize the power in the river. A, You will require a 
wheel of about 15 horse power. You will find the wheel 
that you describe illustrated and described in. Sctentiric 
AMERICAN, January 21, 1898, 10 cents mailéd. This form 
of wheel will have to be constructed to suit the velocity 
of current or the height of the breast. A millwright or 
clever carpenter should be able to build a wheel to suit 
the power required. 

(4808) L. W. 8. asks: 1. When does the 
patent on the Bell telephone receiver expire? A. The 
patentfon the Bell telephone receiver expires in January, 
1804. 2. In making one of the above telephones, would 
No. 88jwire be better than 36, when the telephone is to be 
used on a line two or three miles in length? A. No. 38 
would be better for use than No. 36, but it is more diffi- 
cult to wind. 3. Is it the resistance in the line wire that 
causes telephones to fail on long distances? A. The 
failure of the telephone on long distances is due to leak- 
ages more than to resistance. 


(4809) H. V. F. asks: 1. Does the tele- 
phon, described in Screntiric AMERICAN SUPPLEMENT, 
No. 142, nee any battery? A. No. 2. Will the tele- 
phone work on a line 450 feet long? A. Yes. 3. What 
size of copper wire should I use? A. No. 18 will answer 
for the distance given. 4. Will the above suffice if I use 
the telephone call in Fig. 5 on page 2571 in Scren- 





vivic AmenicaN Surriement, No. 162? A. Yes. 5. 
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(4810) M. J. B. asks the size of stack 
that should be put on dry kiln, size of which is 62 feet by 
27 feet_by 7 feet, and containing 5,000 feet of steam pipe. 
We would like to remove the air out of the room about 
every ten minutes. A. Assuming the steam pipes are on 
or near the floor and the lumber piled above the pipes, the 
ventilation in so large a tloor space should be divided so 
as to make an even flow of air throughout the room. 
For this purpose at least six uptakes should be made 
through the ceiling, 18 inches square, equally dividing the 
areaMof the ceiling. These uptakes need be no more 
than 8 or 10 feet high, with hoods to keep out rain, and 
dampers, so that they may be closed when steam is first 
turned on, 


(4811) A. F. writes: Are the numbers 
by which the different sizes’ of electric, wires§are“ called 
arbitrary numbers ordo they refer to measures, frac- 
tions of inches, etc.? Suppose that forS making a 
telephone you say that No. 18 wire is used, how can I 
convert that number in millimeters, as the diameter 
of wires is given in that measure? A. The numbers 
of the American wire gauge are arbitrary. For this 
reason you will have to get the sizes in mills or circular 
mills from some of the existing tables. You will find 
such a table in Sloane's “ Arithmetic of Electricity,” 
price by mail $1. 

(4812) N. H. E. asks the cheapest and 
best way to color brass black. A. Dip the clean brass 
in a solution of chloride of platinum. 


(4813) W. B. R. asks how lead pipes are 
joined together by the use of a blow pipe. A. For sol- 
dering lead pipes with a blow pipe, a jump joint is made 
by opening one end bell mouth and scarfing the other end 
to fit in, when, by powdering the joint with resin and 
placing a piece“of strip solder around the joint, it can be 
heated by a blow pipe until the solder runs in and makes 
the joint. 

(4814) W. E. H. writes: Please give the 
process for etching brass signs. Also the japan or black 
material used to fill in with. A. The brass sign is 
painted all around the letters with asphalt varnish and a 
wall of putty or soft asphalt raised outside the lettering 
to keep the acid from flowing away. Use nitric acid 1 
part, water 2 parts, mix and pour on the plate to a depth 
of iginch. When bitten deep enough, wash dry and fill 
with melted asphalt or black sealing wax. 

(4815) C. C. M. asks: Can you give us 
any information about the use of aluminum for shoeing 
race horses? We have tried it, but find the metal too 
soft. Is there any way to hardenit? A. As we assume 
that your odject is to make a light shoe, we recommend 
an alloy of from 3 to 5 per cent of copper to aluminum. 
This will make the aluminum slightly heavier, but harder 
and tougher. Probably the 3 per cent alloy will be all 
that is required. 


(4816) T. T. asks: In firing a cannon, at 

what point wili ite projectile attain its greatest velocity ? 
}. Also, how is the velocity of projectiles jmeasured? A. 
The velocity of a shot is greatest at the muzzle of the 
gun. 
(4817) J. G. W. writes: Iam making a 
quantity of very light castings with a core inside. The 
castings want to be very soft, so as to drill and tap easily. 
No strength is required. I find that while I have the 
iron soft enough on the outside, the core seems to chill 
the iron somewhat on the inside, thus making it hard on 
the tap. The core is made of boiled oil, resin, and 
moulding sand in certain proportions. What I want to 
know is this: Is there any formula for making cores that 
hasa softening effect at the junction of the iron with the 
core? A. For cores try new mouldings, and mixed with 
as little paste as will allow the sand to hold together, and 
bake thoroughly dry in an oven. 

(4818) M. B. writes: I have to arrange 
a calendar for 1894, but have no tables from which I can 
find the time for the rising and setting of the moon for 
every day and in different places. Can you. give me 
some information regarding such tables? A. The Nauti- 
cal Almanac gives the moon's position for every day in 
the year, with the necessary formulas. It is published by 
the government at Washington. 


(4819) F. B. says: I want a receipt for 
a paint to apply to a copper-lined bath tub from which 
the tin has been worn in patches. I would prefer some 
white color. A. Use ordinary white paint. 


(4820) J. H. H. asks: 1. How ean I 
mix bronze powder in a liquid form? With what can I 
cut it? A. Mix the bronze powder in thin mastic varnish. 
2. What size and how many blades should a propeller 
wheel be to propel a 13 foot canoe? A. A two-blade screw 
10 inches diameter for the canoe. 


(4821) J. C. R. writes: I am building a 
smal] non-condensing compound marine engine of the 
following dimensions: Diameter of cylinders,H. P. % in., 
L. P. 1% in., stroke & in., size of ports H. P. cylinder 
1-1638-16, exhaust 3-82x3-16, L. P. cylinder 1-16x9-82, 
exhaust 3-329-32. Are the cylinders and ports in the 
proper proportion ? If not, give size of L. P. cylinder. 
If the cranks are fixed at right angles to each other, give 
relative position of eccentrics to cranks. A. The cylin- 
ders are a good proportion, as are also the ports. The 
longer diameter of the eccentrics should be slightly ahead 
of a line at right angles to the crank. See “ Model En- 
gine Making,” by Pocock, $1 mailed. 

(4822) J. H. R. writes: I wish to lay out 
my yard in walks. I do not care for brick, but a pre- 
paration to put on the ground. Now is there any cement 

x similar to cement that will stand freezing? 
And if there is, can you give me cost per square foot or 
yard? A. Probably hydraulic cement mixed with sand, 
lof cement to 2 of sand, makes as good walks as anything 
that you can handle. The cement is about $1.25 per 
barrel, and 1 varrei should make about 4 square yards of 
walk 1 inch to 14 inch thick. Mix dry, and wet and 
spread quickly. Smooth with a trowel. 


(4828) 8S. Z. asks for a solution for plat- 
ing metal goods a jet black, that will not peel or crack 
when said goods are squeezed. A. The coloring of the 





surface of metals black may be done by chloride of pla 





Aree I, 1893.] 


tinum scoacten receipts in our “ Cyclopedia of Receipts,” 
_ do not stand squeezing or pressing, without marking 
such surface color should be done after fin- 





the surface. 
ishing. 

iaa4) F. W. C. says: I am desirous of 
knowing how to make aluminum present a matted ap- 
earance, such as would look well in jewelry. Also, if 
nen is a better material to polish aluminum than rouge. 
4. The matting of aluminum is done with polished mat- 
ting tools or stippled with a broad lining or stipple, the 
same a8 silver plate. The tools can be obtained from 

ealers in jewelers’ tools. For the bright finish on 
alt juminum, use Vienna lime after the rouge. 


(4825) J. T. asks how far a 124 ton gun 
will throw @ projectile, the kind Krupp will exhibit at 


oC 
the World's Fair, also the quantity of explosives to fire 


each round. A. The 124 ton gun is intended to carry 
eolid shot of half a ton with a charge of 700 pounds of 
powder, with a range of 12 or 13 miles. 

(4826) C. E. E. asks: What can I use 
for the porous cup in a battery ? What will do that I 








Co 
can find here without buying one? A. Porous flower | Coin-freed mach 


pots nay be used for the porous cells of batteries by stop- 
ping the hole in the bottom of the pot. Such porous 
cells, however, are not a8 efficient as those made for the 


purp« ome. 
(4827) 8. B. write: We have two large 
jron columns, one on each side of boilers, in basement, 


both essential supports to a six story building. They get Cu 


very hot. Will you please advise us if expansion and 
contraction of same is any indication of danger? A. 
There is no danger,from the influence of thefheat, if; the 
columns are outside of the brickwork of the boiler set- 


ting. 
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TO INVENTORS, 


An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
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$1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 






ins } Machinery Cotton, saa and Pulp Mil) Sugar 

Tile Warns, ite yr Water W oO pA) Ht 
ers, 8 

Machine Ty, ete., ete. Standard Sizes Water Works O o-oo! in Stock! 


“THE HARRINGTON & KING PERFORATING CO., Chicago, 
And 34 Pearl Street, New York. 
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Aprit 1, 1893-] 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
industrial Pablishers, Booksellers, and Importers, 
«10 Walnut St.. Philadelphia, Pa.. U. 8. A. 
peur new and Review’) wey AY, and 
sciet 4 pootthe whole covering every peance of Sci- 

.pplied to the Arts. rts. sent a mee of pomage 
‘ any one in any part Of the worl w ow urnis' 


ress. 











By Henry M. Field, 


The Story D.D., with portrait 


of Cyrus Field.| 


12mo, $1.50. 
of the “That it has the fasci- 
nation of romance when 
the highest strain is on, 


. 
Atlantic explains but a part of the 
secret of ite spell. The 
story of the Cable is one | 
of grand endeavor and 


Telegraph. | Swic"tanc "acre 
_*, Sold by all booksellers, or sent, postpaid, by | 


CHARLES SCRIBNER’S SONS, 


743-745 | Breaiwer, New York. 


MAGI LANTERKS 
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yMUFACTURERS and INVENTORS 
ATTENTION! 





Scientific American. 


BALLS OF 


the ranks of an army could not have created the excitement and dismay that our 


MURRAY $55.95 BUGGY 2$5.95 HARNESS 


ve caused among the Buggy and Harness Manv- 
oe rers, Dealers and Agents throughout the 
United States. FOUR W —- we Ln a 
selling our Murray Buggies and Har + 
‘he consumer. — | out all Middlemen in che . 
shape of the Dealer and the nt, and ps 
the consumers themselves the nefits of the im. , yr a cri 
mense profits heretofore squeezed and coaxed out st Our “ 
of them by that class of men. We were fully con- a 
vinced that by selling at first cost to the consumer 
direct, and by giving them the most substantial, the 
newest styles and the best finished work that could 






Mines 


- years’ work in reforming the Buggy 


NAG 4. = 7 country. We have had to increase our Plant from 
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FIRE 








produced, we would be eminently successft successful. 





Eve < OuR ¥F FIGHTING CLOTHES ON! 


and from now and henceforth the war will be more bitter thanever. The support we have received from 
saying that we have friends vy the Hundreds of Thousands, and with their support, we will the coming 
our past glorious success. All people except fools have enemies—we bave ours; they are the Factories, 


at our unprecedented success, and the loss of the ‘ soft snaps "’ which the previous} ad,and they now spend th air many idie hours in talki ‘al 
Harness. We like to have them talk, for they only vertise our work that much more— A any perece. easils been, and 


the “ Murray ” Buggies and 
were we not a most dangerous rival, they would not spend so much ‘of their valuable ct) time in“ grunting 
we can only say, that they have our 8 mpathy. —_ a have the rae 
getitied to your support and trade. rite us fo 
lustrations and prices,which will be of great interest os you. Will mell> you this Catal 


THE . WILBER H. MURRAY MFG. CO., CINCINNATI, 
THE GRIFFIN MIL; 


A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 


BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. | 

















We are pre to design, give qutimates a 
ufacture Light Machinery, Electrical 
mai Metal Specialties of ev description. ye Mod- | 
els, Dies, Special Tools and Patterns. 

WE ALSO MAKE GEAR CUTTING A SPECIALTY. 
GARDNER SEWING MACHINE C©O., 
Factory and Main Office, cor. State & Sts., Aurora, 

Il, Chicago Office, 247 Monroe Fereet, Chic . Tm. 
Direct all correspondence to Main x 








Representa in every ry 4 
NTED- om ‘a 
Arey patie J cx Rey ed 

PHA A @ beverage i 
Hs by « fortune “ie “live m For free ~~~ 
ple and terms, address THO PSON ay te 
CO., 105 c Fullon Street, Chicago, i., U. 8 


ALANSON CARY ©) 


ana! 





Ron: | 156-160 W. Van an Buren St., B 653, CHICAGO, TLL. B. Ww. PAYNE & SONS, 


RIGLEY’S 


MONEY 


$65 High Arm “Kenwood” @25. 
KENWOOD High Arm “Kenwood” ¢ 
50 High Arm “Ariington” ¢ 
45 High Arm‘‘Arli n” $18.50 
The* “Kenwood” is the latestimprov- 
ed and BEST sewing machine made 











aa amoun 
rthe GRANDEST CATALOGUE ever neue FREE OF Gnane it contains about on 


|& MODERN BATH .. 


| Quick. Selt- -Heating; or Toilet Cabinet 
in place of Heater. No bath room 
| cxadaed. Ornamental, inexpensive, 
Light running. Noiseless, Self-settirg complete, practical. De- 
needle. Seif- shuttle. nese eam! eam! sirable for either city or 
matic bobbin winder, Warranted te town. Send 2c. for cat- 


years, Allattachments free, Weship Ts alogue illustrating 18 styles 


® 
=) 
=> 
4 
i} 
What has been the result of our four > 
® 
and Harness business of the country ? 
The result is pas this—that to-day our name is ,” 
terion of QUALITY and Low Prices. | 
MU RRAY Buggies and Harness are more <. 
widely used than any three makes in the whole ® 
ear to year, until now we have the best faciiities B 
or serving our customers of any factory on the os 
face of the globe. i“ 
all parts of the country fully warrants 3 in => 
season make a record that will even eclipse 
Dealers, Agents and Imitators, who are sore 2 
® 
4 
"against us. To these so-called “croakers "” ny 
mts to anything whatever te you, we're & 
undred and fifty pages of : 
HARGE if you'll simply drop us a line asking for it fF 
. 
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0 H| ANNIHILATORS OF HIGH PRICES 
9 AND EXORBITARNT PROFITS 


INVENTIONS 


Practically Developed. ELECTRIC CUTTER CO., 16 
Elim Street, New York (E. D’AmouR, Supt ), Machinists, 
| Pattern and Mode) Makers. 


PROPOSALS. 
U 8. ENGINEER OFFICE, FLORENCE, ALA.. 
* March 15, 1803 —Sealed proposals for excavating 


| lock pit, and for furnishing all necessary material, labor 
| and appliances, and constructing a masonry lock for 


Colbert Shoals Canal, near Riverton, Ala. will be re- 
| ceived at this office until 2 P. M., May 15 “Wiel, and then 
| publicly opened. Specifications, blank torms, aud all 
available information will be farnished on applicati on to 


this office. GRO. W. GORTHALS. Capt., Corps of Bn- 


gineers, 0.8. A. 







- The Latest and Best, 


anywhere to anyone in any quantity Complete Fixtures except Stack. MoselvFoldingBath Tub (a Fee 9 > ae 


OF give ten seal eres and pay freight > _Horse Eureka Boiler and Engine, - $175 181 So. Canal 8t., Chicago, I => —e 


uired in advance. We also sell Standard Singer ma ‘ 
hines at $16.50, 614.00 and 89.50. end at once 4. * " ee ee re 
fo r free cata: 2, CASH BUYVER® UNIO Other sizes at low prices. Before you buy get our prices. 








Drawer 56. ELMIRA, N.Y. 


Te Shimer Cutter Heads 


To work oe de = Fiseiag Ceil-' 
ing ead Ship Lap: to 
Moul Sash and 
Blinds Cope Heads to 


eta Mitten, Ba 





Scientific Book em 



















; J ing -— on more than fif y 
WHY NOT LIvHE SCTENTIFIC AMERICAN | SUPPLE | maiied treezo ang address on application. 


different sub. . Willbe 





in pleasant Vill near Store, P. O., Ch AMERICAN SUPPLEMENT can be had at this office 7” 361 Broadway, New York. 


a busy manufacturing ne ane BS outer, een center, peassere thread, 
cotton, silk, and iron f employ- 
ment? Large house, for oné or two a ny Fh pring 

COUNTRHRY OM ET 
water on both fine lake, canning factory 
goo! markets, 25 seres acres light level tillage cranberry 
Meadows, also r. C. Biss and 

Address, F, Iss ELL. Willimantic, Conn. 


il 
Telephone, half mile from mi miles by | 10 cents. Also to be had of newsdealers in al) parts 
ate over which R. BR. is mill ig miles by the country. ‘ 
IN A rumasanT. ae = 











THE “GOLUMBIA” @ | 
CRUDE OIL BURNER and AIR INJECTOR 


MANUFACTURED BY 


SHIPMAN ENGINE MANUF’G CO., Rochester, 














, The AUTOGRAPHIC Family “4 Machine to prepare one’s self soda water, $4.50and up.’ L. DERMIGNY, 126 


Ice, ete., in a few minutes, $10 and up. Filters, $1,25 and up. ray i Wt mee N ye 








REGISTER. 





Bores J , OVAL, and SQUARE HOLES. Mortising Cere Boxes 

at P aber - Saving smooTH, thy ~ or thvatuable rte ‘arpenters, Cabinet and Pattern Makers. Hi > 
a ee eat Award. id $8.00 for set (3 to 11-8), is neat case, or Ste. 
Enfercing Honesty sample Kit. L.A free with Illustrated Lis 

and Accuracy. Saamaiell GUN IMPLEME AT CO., 315 Broadway, New York, New York. 












Chicago Autographie Register Co. 
150 E. Monroe Street, 
CHICAGO, ILL. 
Send for catalogue & price list. 


PHOTO- SMOKE CIGAR HOLDER 


Most wonderful novelty of the 
ture while you smoke. yr 3 wanted everywhere. 





Sample, terma, ete., 25 centa. _ 


Parisian Novelty Ce., ® Cortlandt St.. New York 


P8u USE GRINDSTONES? 


If so, we can supply you. 
poosnces and unmouuted: & always 


tyof selecting stones 

0 

cial panpesen. stave stones for all epe- 
The CLEVELAND STONE CO, 


~=—— 4 Floor, Wilshire, Cleveland, 0. 
RIGHT FOR SALE | in a oe vs valuable Nautical 


J the ventions; one ono 
n 
ROB BEN ER ruc ‘HE 4B mot gc York 


WEBSTER’S 























iQ, An INVINCIBLE HATCHER 


will make your Peultry 
100 per cent. more on | 
the investment than any | 
other farm product, Send | 
4 cents in stamps for No. 46 
Catalogue and Treatise to 
BUCKEYE INCUBATOR CO., SPRINGFIELD, OHIO. 


Hatch Chickens by Steam. aims Wise an ie +s 2-0 aes | 
IMPROVED D EXCELSIOR INCUBATOR ‘MR. BOOKKEEPER, 
it. Thousands in successful 


mon. ie le. oo Self. Regulating. do you know what the Comp- 


tometer is! 1t ome — 
~ to find out. it wil you ou 
to hatch a percentage 
Ugranien cous than ony etber 
Send 6c. for Ilus Catalog. inate STAML, Quieey, mn, 


\ TANKS 























on that trial balance. fe insures 
accuracy, is twice as rapid as the 

STEREOPTICONS, 
MAGI C LANTERNS AND 


best accountant and relieves all 
R CATAL UE | <<< —— 
i : - FOR SALE.—Patent No. 447,611 on Improved © 


nervous and mental! strain. 
FELT & TARRANT MFG CO. 
HAS SFLE Pais e2ZISCENIRE ST horner. For terms, address C. 'T. 1 ingraham, Dwight, 1 


62-56 lLimors BT., Enicaco. 

















INTERNATIONAL 








Successor of the 
“Unabridged.” 


TRADES UNIONS. THE TERDENCY 
DICTIONARY § | of, by Herbert Spencer. (An able, paper. polnuiny ont 


office and from all newsdealers 


Write for Pamphlet. 
WIE \y =] K . 
EVV . HIS $11 to $17 
E Pest. 0 FREE 
t in adves 





tions. Contained in SCIENTIFIC AMERICAN SUP- 
LEMENT. No. SO1. Price 10 cents. To be had at this 








Ten years spent in 
100 editors 
revising, 


AGrand Educator 
Abreast of the Times 
A Library in Itself 









Columbian Desk 160- 
» postage 7c. from 
ee to $600.00. *.*.*.".” 


American Desk & Seating Co. 
270-272 Wabash Av., CHICAGO, U.S.A. 














Invaluable in the 
a and to the 


a educator. 
Ask your Bookseller to show it toyou. 


: Published 
G.& C.MERRIAM CO. Sramerrer,.Mase,, aot 
oz. users 


Eo not buy reprints of ancient editions. 

















‘CHAPMAN VALVE MANUFACTURING COMPANY, 


Valves eo and "Gates 
For STEAM. WATER, GAS, AMMONIA. OIL, ACID, Etc.; also 
GATE FIRE mY PRANTS. 
We make « Specialty of Valves for Buperheated and High Pressure Steam, 100 Pounds 
General 0 ce and Werks IxDia ORCHARD, MASS. 
Treasurer's 0,92 Be To ChicaeO 24 WEST LAKE STREET. 


aa” £0 cath Guammieds Send for Girculars and Prices. #8 























Watchman’s Smproved Time Detector 


with Por M Keys, with 
Safety Fork attach- 
ment. Patented 
Wii-+-!. My inven- 

, and will sue 
ns selling 
he: Safety 
achment 
according to De- 
cision of Circuit 
Sours of U. 8, for 

. D. of N,¥. 

seid for circulars to 
EB. IMHAUSER, 206 Broadway, New York. P. 0, Box 237. 


CHEAPER TH AN WINDMITIS 

















vAP oR ENG SINE 
é NEW ¥ 








STEEL TYPE FOR TYPEWRITERS 


Stencils, pee Stamps, Rubber and 
Metal Type W ieels, Dies, ete. 
Mode! aed’ xperimental Work, 
Small Machine: ry, Novelties, etc., man- 
ufactured by special cor tract. 


New Verk Stenci 1Whs. 106 Nassau St., N.Y 


Lh nr 
ECONOMY IS WEALTH. 

» Canvessers wanted to se!l the New Mo- 
s del Hall Typewriter, Why will 

peop'e buy a$!00 machine when $80 w!!i 

purchase @ better one! Send for |! /ustrated 

| catalogue and terms to ‘ounty Agents 
Address N. TYPEWRITER CO. 

61) Washington Street. Kosten, Mass. 

Meaiion Screntific American 
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at, Speakers. for Schoo, 
iu tn snd Par Catalogue free. 
. DENISON, Publishes, Chicago, 





WATER 2emis eee ee 


Send for our fine WHEELS 
large PAMPHLET. 


FREE 


To Every Render of This Paper 


No Money Required. 


Out this edt and send it tous 













with your full mame aod address 
and we will send you this ele 
gant watch by express for ex 


amination and if you think 
it equal to any $10.00 
pay our sem- 
ple price, @1.98, and 





canreturn i st 
any time wfth- 
ear if 
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FICE, 
NEW CONN. 


St. Charies St. 



















CU TINMAK E 
9 THE PACE. 


They are tested 





Victor Bicycles are no experiments. 


and proved, and riders know what they are buying. 


Cyce Catalogue Pree. 


DIAMOND CYCLES 


HIGHEST GRADE. LOWEST PRICES. 


FOR LADIES OR GENTLEMEN 


Pneumatic Tires, $115, 9100, 


Cushion Tires, 105, ga, 7 


John P. Lovell Arms Co., Manufacturers 


BOSTON, MASS, 


AGENTS WANTED 





No other bicycle costs as much to manufacture as a 


Victor, 


and no other has as many improvements. 


A. Cc. SPALDING & BROS. 
SPECIAL AGENTS, 


NEW YORK, PHILADELPHIA. | 


OVERMAN WHEEL CO. 
BosTor ornver 
WASHINGTCAR. San FRANCISCO 


LARGE CONTRACTS 
BLANKED, STAMPED & 


DRAWN WORK, 
cHicaGco. TINNING JAPAPMING & DIE MAKING. 
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“Rogers Drive Serew.” 


Patented May 0, July 19, 1887; 
















July 10, 188; 
July 19, Iam. 
It will turn like a screw 
inte wood when driven 
it ts with wa hammer, and | 
cheaper than will not break the FIRE-PROOF. Send for Samples and Descriptive Price List. 


Easily applied by anyone. 
H. W. JOHNS MANUFACTURING oe ee Gara 


4 COMMON ecrew, fibers of the 





end, being cold ‘ory- wood, 
rd, the entire surface ah SR ay Fire sod Water. hg wy Ag re Pockines, 
has e metatiic skin. 
For appiying stepe to Blec- | 87 MAIDEN LANE, NEW YORK. 
trie Light Poies, it has no supe- *K JERSEY CITY, CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDON, 


rior. 


125 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

“The patent itself is for the mechan- 
ical structure of an electric telephone tc 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 





SB” Send for samples to 





Ce a TTT TT ee ee ee ee ee ee ee ee ee ee 
AMERICAN SCREW COMPANY, Q PIANO 
____— PROVIDENCE, R. |. y —anp— 
Link- ‘Belt Machinery Co Cf ORGAN t 
‘ « ao 
Lich alg. and lent We Whels| fi eisborne Ctalogue of p ape 5 mak dt pale Lew pon pall 
Kope Transin\teions” styles, and how to ~ 
Specie! L sar Machinery yee ~~ peek ig r =e . 
, a Rite Gear, Pulley, Sheave & Fly Whed No. 


Costings. Send for Owewiar * “OO. 





magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma- 


nent magnet and plate combined. The 


ephone in the construction of which these 
things or any of them are used.” 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 








SAWS srsanss 7, SAWS | [VELOCITY OF ICE BOATS. A COL-|Inicy eon and Selenhoas end controls 
& mt Book of BA Wa. nee tae on. A lection of interesting letters to the editor of the SCIEN- N Sek to 
We ae iw to introduces NATURA FUNC AMERICAN 9 the question of the speed of tas Letters Patent No. 474,281, gran 

sock upun improving chels | sail faster than the wind which propelsthem. liwatraed | Thomas A. Edison, May 8, 1802, for a 
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‘aster t 
with 10 exp! ory 
AMERICAN SUPPLEMENT, No. 2 
To be had at this office and from vali 


etect bgt. im 


proving their 
Adress w grail ws sai ey 


(Limited), Beaver Palle. Pa. Fi L M S. 

Our New Films are giving perfect satisfaction. 
They are highly sensitive, and repeated tests | 
show that they retain this sensitiveness as well | 

No Other films are so free from 

imperfections; none so uniform; none so eee | 


Iie Price ety cents. 
wadeulers. 





as glass plates. 


Our film doesn’t frill. 


: 
| 
Eastman Kodak Co., 





THE MODERN MARINE BOILER. | 
By A. B. Willits, 0.8.N. Description of the principal | © 











of the botiers of the United @tates man-of-war WANTED 
New } ao AO =e © pice to tr nrantive minds for the » | AGEN — TMESLY & CO. 
at of bowler which «hal! do away with the wars 
nee ge or te present eaormoust; © and heavy | CATALOGUE ESLY& co. 
Sec present ao lighter substit: ite that will | ANO AGENCY. ILLUs.A.— 
— duties ut beth envelope and eurtnee 
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Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 


of microphone transmitters and of car- 


bon telephones. 
NEW MAIL 
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MODEL 








and Wandsomest Light Roadster of the Sear. 








Conteiped in SctpwTi ri Auenie, AN SUP- | 


PLtu BRE, No. 70. Price Heents. To be had at _| & 


“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier Typewriter 


Kmbodies _~ most Progressive Mechanica! Principles. 
All the Essential Features Greatly Perfected. 
ret en eS ee 


xéice and ‘from all new sdealers 


ToS? 









Can be used any p acer, 5 hy 
we and by «ny one 





Boil. 








yas No Fire Ko'dieam |S 
shes ' 0G ing! et anne Nearly Silent. 
diner! A periedtiy safe Motert | All type cleaned in Ten Seconds without Soiling the Hands. 






fo oF ai i) places and purposes. (‘ost 





The Smith Premier Typewriter Co.,. Syracuse, NW. Y., U. S. A. 

























isn’t on time, the chances are it is 
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peration about one cent an 
each indacated noves pow hherintmemwbeeatTe: states, 
c 3 - - a =e ——— 
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Men's and hagion’ patio Pnousea sa 


mar i Grade gw Mal 


Send . 
“Washington Me vm, REXBE sone, “v 











cycle—well, he is mis- 
takea—Colum bias 





no fault of his. Do you expect 








him to tell time by the sun? Has 
he a watch? If not, that is your 
fault. He might have a first-class 
time-keeper as low as four dollars; 
up'to ten, according to style—all 
the style anybody could ask.— 
God enough for you, too, if you 
need a watch. 








that is, unless they first wrote one and then copied the rest on an 
If your boy | EDISON Spaamapeaae 
Anybody can operate it. Se ‘compact - Cleanly— ny “Cheap. ndey 
co" ne et cende ¢ c At SA "Dick dl Masent Nassau Misi 
1S THE ONLY INCANDESCENT LAMP LAWFULLY MADE. 
THE RIGHT DISON Invu ACAINS 
INFRINGERS HAS GEEN DETERMINED BY THE U, B CIRCUIT COURT DF | 


Pa SS 
| ‘ie one ever wrote | 000 Letters « an ‘Ment: 
| yp Be we ny aty Thos. A. Bétoon. For Daily Office Use 
oni the 
All ethers infringe the Edison Patents, and are counterfeits. 
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION, 





All jewelers sell the new, - 
winding Waterbury: a jew - 

eled watch in gold, filed, 

coin-siiver and other cases 

All_ styles for ai! peopie. 

to Ss 





are sound — they are 
simply the lightest, j 






















